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MeToMYeCKHE YKa3aHUs 110 BbINOJIHEHHIO NPaKTHYECKUX pabor no yuebHOH
amcuunaune «Oxpana Tpyaa» pa3paboTaHbl Ha OCHOBE paGoueit NporpaMMmbl
vueGnoit  aucuuniuHbl  «Oxpava  Tpyaa»  JUA npogeccud  CpeaHEro
npodreccHoHanbHOro 06pa3oBaHHs  MOATOTOBKH KBAH(HLMPOBAHHBIX pabOUNX
35.01.01 MacTep no ieCHOMY XO3AHCTBY

Opraun3zauus-pa3paboT4uk: [ocynapcTBeHHOE OroaKeTHOE
npodeccHoHanbHoe  00pa3oBaTe/bHOE  YHPEXKACHHE UpkyTcko#  0651acTH
«ITpodeccuonansHoe yunnuie Ne 48 m. [ToaropHbii»

Paspaboruuk: AHapeenko Kcenus BnaaumupoBHa, npenonasateib I'BIIOY
ITY Ne 48 n. [NoaropHsii



MNOACHUTEJIBHASA 3AIINCKA

[IpakTuueckne pabOTHI COCTABIEHBI B COOTBETCTBUU C paboUeii MporpaMmoit
y4eOHOU AUCIUTUIHHBL «OXpaHa Tpyaay.

[IpakTrueckue pabOTHI HapaBJIeHbl HA 00001EHNE, CUCTEMATHU3AIIHIO,
3aKpeIUICHUIO 3HaHMI; (popMHUpOBaHHE YMEHHI TPUMEHSTD MOJy4YeHHbIC 3HAaHUS Ha
MPAKTHUKE; pa3BUTHE OOIIMX KOMIETCHIIUNA: OPraHU30BBIBATH COOCTBEHHYIO
JesITeNIbHOCTb, aHAJIM3UPOBATh PAb0UyI0 CUTYAIUIO, OCYIIECTBIISATh TEKYLIHHA U
UTOTOBBIN KOHTPOJIb, OIIEHKY M KOPPEKIIUIO COOCTBEHHOU NEeSATEIILHOCTH, HECTH
OTBETCTBEHHOCTD 32 PE3yJIbTaThl CBOEH PabOThI, OCYIIECTBIATH MOUCK HEOOXOIUMOI
uHdopmaImm, paboTars B KoMaH e, 3¢ hekTuBHO 001maTbes. Bee 3To cmocobcTByeT
MOHUMAaHUIO 00YYarOIIUMUCS CYIITHOCTH M COIIMAIILHOM 3HAYUMOCTH CBOCH Oy Iytieit
npodeccun, yCTOWUMBOMY HHTEpeCy K Oyayuieil nmpodeccuu u, ciae10BaTeNbHO,
MOBBIIIACT TOTOBHOCTh OOYUAIOIIMXCS K PEIICHUIO pa3HOOOpa3HbIC
po(heCCUOHATBHBIX 3a/1a4, TAKUX MPOPECCHOHAIBHBIX Ka4eCTB, KaK
CaMOCTOSITETIbHOCTh, OTBETCTBEHHOCTh, TBOPUECKAsI UHUIIUATHBA.

[{enb cOOpHUKA MPAKTUYECKUX PAaOOT — OPraHU3AIHS CAMOCTOSITEIILHON PaboThI
oOyuaromuxcs 1o GOpMHUPOBAHHIO MPAKTUIECKUX YMEHUM:

-BBISIBIISITH OINIACHBIC U BPEIHbIE IPOU3BOACTBEHHbIE (DAKTOPHI U
COOTBETCTBYIOIIIUE UM PUCKH, CBSI3aHHBIC C MPOILIBIMHU, HACTOSIIIUMHU WA
IUTAHUPYEMBIMH BHJIaMU TIPOPECCHOHAIBHOM IS TEIbHOCTH;

-HCII0JIb30BaTh CPEJICTBA KOJUICKTHBHOW Y MHIUBUAYATbHON 3aIUTHI B
COOTBETCTBHHU C XapaKTEPOM BBINOIHAEMOM MPoQecCuOHAIBLHON NeSTeNIbHOCTH;

-y4acTBOBAaTh B TTECTAIIMH PAOOYHMX MECT IO YCIOBUSAM TPYAa, B T. 4.
OIICHUBATH yCIIOBHS TPY/Ia M YPOBEHBb TPABMOOE30MACHOCTH;

-IPOBOJIUTH BBOJIHBINM MHCTPYKTAX IMOMOIITHHUKA TOBapa (KOHAUTEPA),
WHCTPYKTUPOBATH MX TI0 BONPOCAM TEXHHKHU 0€30MacHOCTH Ha paboveM MEeCTe ¢
y4EeTOM CHEeIU(UKHN BHIMOIHIEMBIX PadoT;

-BbIpa0aTHIBATh U KOHTPOJIUPOBATH HABBIKH, HEOOXOUMBIE JIJISl TOCTHKEHUS
TpeOyeMOoTro ypoBHs O€30MaCHOCTU TPY/a.

[Ipu moAroToBKE MPAKTHUKYMa UCIOIB30BAIKMCH Pa3IMYHBIE TOCOOUS T10
yaeOHoU aucuuruinae «OxpaHa Tpyaay.

KPUTEPUU OLIEHUBAHUS KAYECTBA BBIIIOJTHEHUSA
IMPAKTUYECKHUX PABOT

OT1MeTKa «5» cTaBUTCS, €CIIN

PaboTa BeITTOJTHEHA B ITOJTHOM 00BEME C COOTIOACHHEM HEOOX0UMOM
nocieaoBaTebHOCTH. OOyuaronuecs: padoTarT MOJTHOCTHIO CAMOCTOSITEIBHO:
noA0MparoT He0OXOAUMBIE /ISl BBHITIOIHEHHUS MIPEeAsiaraeMbIX pabOT HCTOYHUKY 3HAHUM,
MOKa3bIBAIOT HEOOXOAUMBIE JIJIs MMPOBEICHUS paOOThI TEOPETUUECKUE 3HAHUS,
NpaKkTUYeCKUe yMEHHs U HaBbIKU. PaboTa opopmisieTcs: akkypaTHO, B HauboJiee
ONTUMAJILHOM 171 (PUKCAIMU pe3yIbTaToB hopMme.

OtmeTka «4» cTaBUTCS, €CIIU



PaboTa BhInonHeHa 00y4YaOIUMUCA B MIOJTHOM 00bEME U CAMOCTOSATEIBHO.
JlommyckaroTcsi OTKJIOHEHHUSI OT He0OXOIUMOM MOCIIEA0BATEILHOCTH BBITIOJHEHUS, HE
BIIUSIIOIIME HA IPABMWIIBHOCTh KOHEYHOTO pe3yibTaTa. OOy4aronuiicss HCIOIb3YET,
yKa3zaHHbI€ [IpernoaBaTeseM HCTOUHUKY 3HaHui. PaboTa mokas3siBaeT 3HaHUE
00y4aroIuMcsi OCHOBHOT'O TEOPETHUECKOTO MaTepralia U OBJIaIeHUe YMEHUSIMU,
HEOOXOUMBIMU ISl CAMOCTOSITEIBHOTO BBITIOJIHEHUS paboThl. MOTYyT OBITH
HETOYHOCTU M HEOPEKHOCTh B OPOPMIICHUU PE3yIbTaTOB PaOOTHI.

O1MeTKka «3» CTaBHUTCS, €CIIN

Pabota BeinonHseTcs U ohopmIIsieTcs: 00y4JarouMes TP MOMOLIH
[IPENoaBaTeNs WM XOPOIIO NOATOTOBIEHHBIX U YK€ BBIIIOJHUBILIN HA «OTIMYHO»
JTaHHYI0 paboTy oOyyatomuxcs. Ha BoinonHeHne paboThl 3aTpauyruBaeTCs MHOTO
BpeMeHH. O0yJaromuiicss MOKa3bIBaeT 3HAHUS TEOPETHUECKOTO MaTepralia, Ho
UCTIBITHIBAET 3aTPYAHEHHE MPU CAMOCTOATEIBHOM padoTe.

OT1MeTKa «2» CTaBHUTCS, €CIIN

Pe3ynbrathl, noy4eHHble 00y4YaroIMMCs HE O3BOJIAIOT CI€NIaTh NPAaBUIIbHbBIX
BBIBOJIOB U MTOJTHOCTBIO PACXOIATCS C MOCTABJIEHHOM 1enblo. [Toka3piBaeTcs mioxoe
3HaHUE TEOPETUYECKOT0 MaTepuasa U OTCYyTCTBHE HEOOXOIUMBIX YMEHHIA.
PyKOBOJCTBO 1 TOMOIIIb CO CTOPOHBI IIPETIOIaBATENsI OKa3bIBAIOTCS HEAP(HEKTUBHEI B
CBSI3M IVIOXOW MOATOTOBKOM 00YyYaroIerocs.

PaboTa He BbINIONIHEHA, Y 00YUaIOLIErocsi OTCYTCTBYIOT HEOOXOAUMBIE JIJIs
MIPOBENICHUS PAOOTHI TEOPETUUECKUE 3HAHNUS, TPAKTUIECKHIE YMEHUS U HABBIKH.

IIpakTuyeckoe 3ansaTue Ne 1
Tema: CocraBnenue Tabnuilbl «PazBuTe onacHeIX cutyanuii» mno craausam (1 gac).
Heanb: M3yunts pa3BUTHE ONMACHBIX CUTYalHi Mo ctaausiM. COCTaBUTH TaOIHUILY
"Pa3BuTHe OnacHBIX CUTYalUi IO CTaJAUAM»

Teopernveckue cBeeHM

OnacHasi cutyaumusi — 3T0 0OCTaHOBKA Ha OMPECICHHON TEPPUTOPUH, CIOKUBIIASACS
B PE3yJIbTaTE€ aBapuH, OMACHOTO MPUPOIHOTO SIBJICHUS, KaTacTpO(bl, CTAXUWUHOTO WU
UHOTO O€ICTBUA, KOTOpash MOXKET IOBJIeYb WM TIOBJEKIAa 32 COOOW 4YeloBeYeCKue
JKEPTBBI, a TakXKe yIepO 370pOBBIO JIOACH MM OKPYKAIOIICH Cpelie, 3HAUUTEIbHbIC
MaTepUajibHbIE TIOTEPU U HAPYILECHHUE YCIOBUM KUZHEACATEIBHOCTH JIFOAEH.
OcHOBHBIC IPUYUHBI YPE3BbIYANHBIX CUTYALMH
[Iprunnbl BOo3HHKHOBeHHsT UC M COMyTCTBYIOIIME MM YCIOBHS MOAPA3IACISAIOT Ha
BHYTPEHHHE U BHELITHUE.
BHeninne npu4YMHbBI
K BHEmIHUM OTHOCSTCA:
CTUXMIHBIE OCCTBUS;
HEOXKUJAHHOE TIPEKpaIEHUE MTOJa4H JICKTPOIHEPIUH, Ta3a;
TEPPOPHU3M;
BOWHA.
BHyTpeHnHMe NPUYHHBI
K BHYTpEHHUM OTHOCSTCS:



CIIOKHOCTh TEXHOJIOTHIA;

HEJI0CTaTOYHAs KBaTu(pUKAIMA 00CTY>KUBAIOIIETO TIEPCOHAA;
MPOEKTHO-KOHCTPYKTOPCKHUE HEJOPAOOTKU B MEXaHU3MaX U 000PYI0BaHUU;
buznyeckuii 1 MOpaIbHBIA U3HOC 000PYAOBAHUS U MEXAaHU3MOB,;
HU3Kasi TPYI0Basi U TEXHOJIOTMYECKasi AUCLUTUTMHBI U Jp.
Knaccundukanus ype3Bbl4ailHbIX CUTYALUH 110 IPOMCXO0KICHUIO
Ype3BbluaiiHble CHTYallMd TEXHOTEHHOT0 XapaKTepa
TpancnopTHbie aBapuu (KaTacTpodbl):

TOBApPHBIX MOE3/10B;

MaCCaKUPCKUX MOE3/0B;

PEYHBIX U MOPCKUX TPY30BBIX CYJIOB,;

Ha MarucTpajbHbIX TPyOONpOBOaaxX U Jp.

[Toxkaphl, B3pBIBBI, yTP0O3a B3PHIBOB:

MOKaphl (B3pBIBBI) B 3AHUSIX, HA KOMMYHHUKAIUSIX U TEXHOJIOTHYECKOM 000pYAOBAHUH
IPOMBIIUIEHHBIX 00BbEKTOB;

MOKaphl (B3PHIBBI) HA TPAHCTIOPTE;

nokapbl (B3pbIBbI) B 3[aHHUSIX M COOPYXKEHHSIX >KUJIOrO, COIHAIbHO — OBITOBOTO,
KYJbTYPHOT'O 3HAYEHUS U JIp.

ABapuu ¢ BeIOpocoM (yrpo30ii BBIOpoca) XUMHUUYECKH onacHbIX BemecTB (XOB):
aBapuu ¢ BeIOpocoM (yrpo3oit BeiOpoca) XOB npu ux npousBojacTse, nepepaboTke Uiu
XpaHEHUH (3aXOPOHEHUN);

aBapuy C XUMUYECKUMHU OoenpuriacaMu 1 Ap.

ABapuu ¢ BEIOpocoM (yrpo30ii BEIOpOca) paInOaKTUBHBIX BEIIECTB:

aBapu¥ Ha aTOMHBIX CTAHITUSAX;

aBapu¥ TPAHCIIOPTHBIX CPEACTB M KOCMUUYECKHUX aIllapaToB C S/I€PHbIMU YCTAaHOBKAMU;
aBapuu C SICPHBIMH OOETmpUIlacaMH B MECTaX WX XPAaHCHHs, SKCIUTyaTalldd WId
YCTaHOBKU;

yTparta pauOaKTUBHBIX UCTOUYHUKOB U JIp.

ABapuu ¢ BeIOpocoM (yrpo30ii BIOpoca) ononorudyecku omacHbix Bemects (BOB):
aBapuu c BbIOpocoM (Yrpo3oil BbIOpoca) OHOJOTHUECKH OMAcCHBIX BEHIECTB Ha
NPEANPUATUAX U B HAYYHO-HCCIIEOBATEIbCKUX YUPEKACHUSIX;

yrpata bOB u np.

BueszanHoe o0pyuieHue 31aHuil, COOpyKEeHUI:

00pyIIeHHe PI€MEHTOB TPAHCTIOPTHBIX KOMMYHHUKAIIH;

00pyIIeHrEe MTPON3BOJICTBEHHBIX 3aHUN U COOPYKEHUH;

o0OpyllIeHHEe 3JaHU U COOPYKEHHI >KUIIOTO, COLIMAIBHO — OBITOBOTO U KYJIBTYPHOTO
3HAYCHHUS.

ABapu Ha AIEKTPOIHEPTETUUECKUX CUCTEMAX:

aBapul Ha AaBTOHOMHBIX DJJIGKTPOCTAHIUSAX C JIOJTOBPEMEHHBIM TIEPEPHIBOM
AIIEKTPOCHA0KEHUS BCEX MOTpeOUTENEH;

BBIXOJ] U3 CTPOSI TPAHCIIOPTHBIX AJIEKTPOKOHTAKTHBIX CETEU U Jp.

ABapuu Ha KOMMYHAJIbHBIX CUCTEMAaX KU3HEOOECTICUCHMS:


https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2590%25D0%25B2%25D0%25B0%25D1%2580%25D0%25B8%25D1%258F
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259A%25D0%25BE%25D1%2580%25D0%25B0%25D0%25B1%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2580%25D1%2583%25D1%2588%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259F%25D0%25BE%25D0%25B6%25D0%25B0%25D1%2580
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2592%25D0%25B7%25D1%2580%25D1%258B%25D0%25B2
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aBapud B KaHAIM3AIIMOHHBIX CHCTEMAaX C MAacCOBBIM BBIOPOCOM 3arps3HSIONIMX
BCIIECTB;

aBapHU Ha TEIJIOBBIX CETSAX B XOJIOTHOE BPEMS TO/Ia;

aBapuy B CUCTeMaX CHA0KEHUS HACEJICHUS MUThEBOU BOJIOM;

aBapuu Ha KOMMYHAJIbHBIX Ta30TPOBOIAX.

ABapuu Ha OUYUCTHBIX COOPYKECHUSX

aBapuy Ha OYHMCTHBIX COOPY)KEHHUSX CTOUYHBIX BOJI MPOMBIIUICHHBIX MPEANPHUATUHN C
MacCCOBBIM BBIOPOCOM 3arpsI3HSIONINX BEIIECTB;

aBapuu Ha OYHCTHBIX COOPY)KCHHSIX MPOMBIIIICHHBIX T'a30B C MAacCOBBIM BBIOPOCOM
3arps3HSIONINX BEIIECTB.

['maponrHaMu4ecKue aBapuu:

NPOPBIBBI TUIOTHH (7aM0, NUIIO30B M Jp.) C 0Opa3oBaHWEM BOJH IMPOphIBA H
KaTacTpO(UICCKUM 3aTOTUICHUEM;

IPOPBIBHI ITIOTHH C 00pa30BaHUEM IPOPHIBHOTO MABOIKA H JIP.

Ype3BbluaiiHble CHTYallMU MPUPOHOT0 XapaKTepa

['eodusnaeckre onacHbIe SIBICHHUS:

3eMJIETPSICEHUS;

HN3BCPKCHHUA BYJIKAHOB.

['eomorudeckre omacHbIe SBJICHHS (9K30T€HHBIC TC€OJIOTHICCKHE SIBICHU):
OIIOJI3HHU,

cenu,

IBUILHBIC OYPH,

00BaJIBI, OCBINH, KYPYMBI, DPO3Hsl, CKIIOHOBBIA CMBIB U JIP.

MeTeoposIoruaecKue U arpoOMETEOPOIOTHISCKUE OTMACHBIC SIBJICHUS
oypu (9-11 OamtoB), yparansl (12-15 0aJsIoB), CMEpPYH, TOPHAJIO, IIIKBAJIHI,

BEPTUKAIIbHBIE BUXPHU;
KpYTIHBINA [PaJi, CWIbHBINA JOXK/b (JINBEHD), CUIIHHBIA TyMaH;

CUJIbHBIN CHCroIian, CHJIbHBIN TOJIONIE, CUJILHBIN MOPO3, CWJIbHAS METEIb, 3aMOPO3KH,

CIUIbHAJ JKapa, 3acyxa, CYXOBEH.

Mopckue rupoIOTH4eCKre ONIACHbIE SIBJICHHUS:

TPOMUYECKHE IUKIOHBI (TallyHbI), IlyHaMHU, CUIIbBHOE BoJHEHHUE (5 u Gosee OaioB),
CUJIBHOE KOJIeOaHUE YPOBHS MOPS;

paHHUH JIeISHON MOKPOB, HAMOP JIbJIOB, HHTEHCUBHBIA JIpeil} JbI0B, HEMPOXOAUMBII
nen;

OTPBIB IPUOPEXKHBIX JIHJIOB U JIP.

['unponornyeckue onacHble SIBICHMUS:

BBICOKHME YPOBHHU BOJI (HABOJHEHUS ), TOJIOBOIbS;

3aTOPBI U 323KOPbI, HU3KUE YPOBHU BOJ U JIp.

['uaporeoIorn4ecKue OnacHbIC SIBICHUS:

HU3KHE YPOBHU TPYHTOBBIX BOJI;

BBICOKHE YPOBHU I'PYHTOBBIX BO/I.

[IpuponHbIe OXaphl:


https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2597%25D0%25B5%25D0%25BC%25D0%25BB%25D0%25B5%25D1%2582%25D1%2580%25D1%258F%25D1%2581%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2598%25D0%25B7%25D0%25B2%25D0%25B5%25D1%2580%25D0%25B6%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5_%25D0%25B2%25D1%2583%25D0%25BB%25D0%25BA%25D0%25B0%25D0%25BD%25D0%25B0
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259E%25D0%25BF%25D0%25BE%25D0%25BB%25D0%25B7%25D0%25B5%25D0%25BD%25D1%258C
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A1%25D0%25B5%25D0%25BB%25D1%258C
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259F%25D1%258B%25D0%25BB%25D1%258C%25D0%25BD%25D0%25B0%25D1%258F_%25D0%25B1%25D1%2583%25D1%2580%25D1%258F
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259E%25D0%25B1%25D0%25B2%25D0%25B0%25D0%25BB
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259E%25D1%2581%25D1%258B%25D0%25BF%25D1%258C
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259A%25D1%2583%25D1%2580%25D1%2583%25D0%25BC%25D1%258B
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25AD%25D1%2580%25D0%25BE%25D0%25B7%25D0%25B8%25D1%258F_%28%25D0%25B3%25D0%25B5%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25B3%25D0%25B8%25D1%258F%29
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2591%25D1%2583%25D1%2580%25D1%258F
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A2%25D1%2580%25D0%25BE%25D0%25BF%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B8%25D0%25B9_%25D1%2586%25D0%25B8%25D0%25BA%25D0%25BB%25D0%25BE%25D0%25BD
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A1%25D0%25BC%25D0%25B5%25D1%2580%25D1%2587
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A2%25D0%25BE%25D1%2580%25D0%25BD%25D0%25B0%25D0%25B4%25D0%25BE
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A8%25D0%25BA%25D0%25B2%25D0%25B0%25D0%25BB
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2593%25D1%2580%25D0%25B0%25D0%25B4
https://infourok.ru/go.html?href=%23.D0.92.D0.B8.D0.B4.D1.8B_.D0.B8_.D0.BD.D0.B0.D0.B7.D0.B2.D0.B0.D0.BD.D0.B8.D1.8F_.D0.B4.D0.BE.D0.B6.D0.B4.D0.B5.D0.B9
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A2%25D1%2583%25D0%25BC%25D0%25B0%25D0%25BD
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A1%25D0%25BD%25D0%25B5%25D0%25B3%25D0%25BE%25D0%25BF%25D0%25B0%25D0%25B4
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2593%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25BB%25D1%2591%25D0%25B4
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259C%25D0%25BE%25D1%2580%25D0%25BE%25D0%25B7
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JICCHBIC ITOXKAPHhI,

MIOKaphl CTEIHBIX U XJI€OHBIX MAaCCHBOB;

TOp(SHBIC ITOXKAPHI, TOJ3EMHBIE TI0KAPhI TOPIOYNX HCKOTIACMBIX.

Nudexmonnpie 3a00JIeBaHMs JIFOICH:

CIMHUYHBIC CITydan dK30THUECKUX M 0C000 OMAaCHBIX MH(M)EKIIMOHHBIX 32a00JICBaAHUN;

TPYMIOBBIC CITyYaH OMACHBIX MH(PEKIIMOHHBIX 3a00JI€BaHUN H JIp.

NudexmonHas 3a0071€BaeMOCTh CEIbCKOXO3SIMCTBEHHBIX KUBOTHBIX:

SAMHUYIHBIC CITydan SK30THYECKUX U 0CO00 OMACHBIX MH(PEKIIMOHHBIX 3a00JICBaHUIT;
WH(DEKIIMOHHBIE 3a00JICBaHMsI HE BBISBIICHHON 3THOJIOTHH U JIp.

. HOpa)KeHI/IH CEIbCKOXO03HCTBEHHBIX paCTeHHﬁ 00JIC3HAMU U BPCAUTCIISIMU

MAacCOBO€E PacCHpOCTPAHEHUE BPEIUTEIICH PACTCHUN,

00JIE3HU HE BBISIBIEHHOM 3TUOJIOTUU U JIp.

Ypes3BblyaliHble CUTYALMH IKOJ0THYECKOI0 XapaKTepa

UpesBbluaiiHble CUTYallMU, CBI3aHHBIC C M3MEHEHHUEM COCTOSIHUS CYIIH (TTOYBBI, HEMP,
nanamadra):

KaTtacTpo(uyeckhue IMpOCaJKu, OIOJ3HHU, OOBajbl 3E€MHOM MOBEPXHOCTU M3-3a
BBIPAOOTKM HeAp Mpu J0O0bIYE IMOJIE3HBIX HCKONAEMBbIX M JPYroil JeATeIbHOCTH
YEJI0BEKA;

HAJIMYME TSOKENBIX METauIoB (B TOM YHCIE PATUOHYKIHMIOB) U JAPYTHX BPEIHBIX
BELLECTB B [TOYBE (TPYHTE) CBEPX MPEAEIbHO IOMYCTUMbBIX KOHUEHTPALIMIA;
WHTEHCUBHASA JeTpajalus TMOYB, OMYCTHIHUBAHWE HA OOIIMPHBIX TEPPUTOPHUAX H3-3a
ApPO3UH, 3aCOJICHHSI, 3a00JIaYHBAHUSI [T0YB U JP.;

KPU3UCHBIC CHUTYaIlH, CBSI3aHHBIE C HCTOIEHHEM HE BO300OHOBISIEMBIX IMPHUPOIHBIX
HCKOMAaEeMBbIX;

KPUTUYECKHE  CUTYyallud, BbI3BaHHbIE TMEPENOJHEHUEM  XpaHWIUI  (CBAJIOK)
MIPOMBIIIVICHHBIMU ¥ OBITOBBIMU OTXOJAaMHU, 3aTPS3HEHIUEM UMH OKPYKArOIICH CPeIbl.
UpesBbIuaiiHbie CUTYyAIlMH, CBSI3AHHBIC ¢ M3MEHEHHWEM COCTaBa U CBOMCTB aTMOC(EphI
(BO3AYIIHOM cpefbl):

pE3KHEe U3MEHEHHS IOTrObl UM KJIIMMAaTa B PE3yJIbTaTe aHTPONIOT€HHOM JIEATEIIbHOCTH;
npesbitienne [1J[K Bpeqnbix mpumeceii B atmocdepe;

TeMIIepaTypHbIE HHBEPCUH HaJl TOPOJIaMU;

«KHUCJIOPOJIHBII» TOJI0] B TOPOJIAX;

3HAUYMUTENIBHOE MPEBBILLICHNUE MPEIETBHO JOIYCTUMOTO YPOBHS T'OPOJCKOTO IIyMa;
o0pa3zoBaHue OOIMIMPHOM 30HBI KUCIOTHBIX OCAIKOB;

paspylLIeHHe 030HOBOT'O CJIOSI aTMOC(EPHI;

3HAYUTEIbHBIC U3MEHEHUS IPO3PAYHOCTH aTMOC(EPHI.

UpesBbIuaiiHbie CUTYallUH, CBSI3aHHBIE C N3MEHEHHUEM COCTOSIHUS THIpOocdephl (BOIHOM
cpenpl):

HEJIOCTATOK MHUTHEBOM BOJbI BCIEICTBHE HUCTOIICHUS BOJHBIX MCTOYHUKOB WM HMX
3arpsi3HEHUS;

UCTOILIEHHE BOJHBIX PECYPCOB, HEOOXOAMMBIX JJIsi OpPraHU3alUU XO3SUCTBEHHO —
OBITOBOTO BOJIOCHAOXKEHUS U 00ECIIEUEeHHUsI TEXHOJIOTUYECKUX MTPOLIECCOB;
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HapylLIEeHUE XO03UCTBEHHOMN JIEATEILHOCTH U HKOJIOTHYECKOTO PAaBHOBECHUS BCIIE/ICTBUE
3arpsi3HEHMS 30H BHYTPEHHUX MOPEN U1 MUPOBOTO OKEaHa.

Ilo macmTady

B ocnoBe knaccuduxanmuun YC no macmraly lexar BeJIWYMHA TEPPUTOPHUM, HA
KoTopoii pacmpoctpansiercss UYC, uucio mnoctpafaBmux u pasmep yuaiepOa. Ilo
MacITa0y Ype3BbIYaiiHbIe CUTYALUU MOTYT ObITh Kiaccuduuupobans Ha (120):
JlokaJibHOTr0 XapaKTepa, — 30Ha YPE3BbIYAMHON CUTYALIMU (TEPPUTOPUS, HA KOTOPOU
CIIOXKWJIACh YpE3BblYAiHAS CHUTyallUs M HAPYIICHbl YCIOBUS KU3HEIEATEIbHOCTH
JOJEH) HE BBIXOOUT 3a MpEleibl TEPPUTOPUHM OOBEKTA, MPU STOM KOJIUYECTBO
MOCTpagaBIIuX (JTHOJCH, MOTHOMINX WX MOJYYUBIINX yIIepO 340poBbi0) He 6osee 10
4yeJoBeK, JMOO pasMep MarepualibHOro ymepba (pasmep ymepOa OKpyKarolieH
PUPOIHON Cpejie U MaTePHAIBHBIX MOTEPh) cocTaniseT He 6osee 100 000 pyonei;
MyHHIHMIIAJIBHOIO XapaKTepa, — 30HAa YPE3BbIYAMHOW CUTyallMd HE BBIXOJMT 3a
npeaensl TEPPUTOPUU OJHOTO MOCETICHUS WM BHYTPUTOPOACKON TEPPUTOPUU TOpojaa
denepanbHOTO 3HAYEHUS, IPU STOM KOJIHYECTBO MOCTPAAABIIUX COCTABIAET HE Ooee
50 genoBek OO pazmMep MaTepuaIbLHOTO yIepda cocTaBisieT He Oojee 5 MITH pyOIIeH,
U 4Ype3BblYaiiHas CUTyalluMsi HE MOXET ObITh OTHECEHa K Ype3BbIYaliHOW CUTyaluu
JIOKaJIbHOTO XapaKTepa;

MeXMYHHIMNIAJBHOTO XapaKTepa, — 30HA YPE3BbIYAHONW CHUTyalluu 3aTparuBacT
TEPPUTOPUIO JBYX U 00Jie€ NOCEIECHUN, BHYTPUTOPOJACKUX TEPPUTOPUN ropoja
dbenepanbHOTO 3HAYEHUS WIA MEXCEICHHYIO TEPPUTOPHUIO, MPU ITOM KOJUYECTBO
MOCTPAaJaBIIMX COCTaBIsET He Oosee 50 yenoBek auO0 pa3zMep MaTEpPUAILHOTO yiepoa
cocTaBysieT He O6osee 5 MITH pyOIeii;

PeruonajibHOro xapakrtepa, — 30HAa YpE3BBIYAWHON CHUTyallMM HE BBIXOJIUT 3a
npenensl  TeppuTopun  oAgHoro cyOwekta Poccuiickoil ®enepanuu, HpuU  ITOM
KOJIMYECTBO TocTpafaBmux cBbeimie 50 demoBek, HO He Oomee 500 dgemoBek, nmbO
pasMep MaTepuaabHOro yiepOa COCTaBlIAe€T CBBINIE 5 MIIH pyOniei, HO He Oomee
500 miH pyOeit;

Me:XperuoHajibHOr0 XapakTepa, — 30Ha YPE3BBIUAWHON CHUTyallMd 3aTparuBacT
TEPPUTOPHIO ABYX U Oosiee cyOnekToB Poccuiickoit deaepannu, Npu 3TOM KOJIUYECTBO
noctpagaBiux cBbiie S50 4yenoBek, HO He Oonee 500 denoBek, aUOO paszMep
MaTepHaAIbHOTO yIIepOa COCTaBIAET CBbIIE 5 MiIH pyOneit, Ho He Oonee 500 miH
pyOnei;

denepajbHOIO Xapakrepa, — KOJIMYECTBO MOCTpanaBmuX cBbime S00 yemoBek oo
pasMep MaTepHalibHOTO yiepoa coctasisieT cBoiiie S00 MiIH pyOsei.

CormacHo 1.2  yCTaHOBMBIIETO JaHHyr0  kinaccudukauuto IlocTanoBnenus
[IpaButensctBa Poccuiickoit ®enepamuun ot 21 maga 2007 1. Ne 304 ona He
pacmpocTpaHsieTcsi Ha 4pe3BblUaliHbIE CUTyallMd BO3HUKAIOIIME BCIEACTBUE JIECHBIX
MOKapOoB.

Craguu pa3BUTHS YPE3BBIYANHON CUTYALINH

YC m060ro TUma B CBOEM Pa3BUTUU MIPOXOJAT YETHIPE TUMOBbIE cTaauu ((ha3sbl).
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[lepBass — cTanusg HAKOIUIEHUS OTKJIOHEHUH OT HOPMAJIBHOTO COCTOSHHUSI WIH
npouecca. UHpMu cioBamu, 310 ctaaus 3apoxiaeHus UC, KoTopas MOXKET JUIMTHCS
CYTKH, MECHIIbI, MHOTJIa — TOJIBI u JECATUIICTHUS, a B
clly4ae 3eMJIETPICEHUN U U3BEPIKEHUN BYJIKAHOB — CTOJIETHUS.

Bropas — uHHIMHUpoBaHKUEe YpE3BBIYAIHOTO COOBITHS, Jiexkalero B ocHoBe UC.

TpeTbss — mporiecC YPE3BBIYAMHOTO COOBITHS, BO BpPEMsS KOTOPOTO IPOUCXOJHT
BBICBOOOXCHHE (PAKTOpPOB pHUCKAa (PHEPrUU WM BEIIECTBA), OKA3bIBAIOIINUX
HeOJIaronpuaTHOE BO3/ICHCTBUE HA HAcelleHHEe, 00BEKThI U OKPYKAIOUIYIO CPEy.
UetBEprast — cTaaus 3aTyxaHus (IEMCTBHEM OCTATOYHBIX (PAaKTOPOB M CIOKHBIIHMXCS
Ype3BbIYAMHBIX  YCJIOBHil), KOTOpash XPOHOJOTMYECKHM OXBaTbIBA€T NEPUOJ  OT
MEePEKPHITHS (OTPAHWYCHHMS) MCTOYHHKA OMACHOCTH — JIOKIM3AIUA YPE3BBIYANHON
CUTYyalluH, JO MOJHOM JUKBUAAIMHU €€ MPSAMBIX U KOCBEHHBIX MOCIEACTBUM, BKIIOYAS
BCIO IICTIOYKY BTOPUYHBIX, TPETUYHBIX U T. JI. TOCIEACTBUN. ITa (ha3a mpu HEKOTOPHIX
YUC wMoxkeT 10 BpEeMEHHM HAYMHATHCS emE [0 3aBepHIeHUs TpeTbhed (a3kbl.
[TpoaomKUTENBHOCT 3TOM CTAAUUA MOKET COCTABIISITh TO/IbL, & TO U JE€CITUIETHUS.
3apanme 1. CoctaButh Tabimily «Pa3BUTHE OMACHBIX CUTYAIIMH 110 CTaAHSM.

KoHTposbHBIE BONIPOCHI

1. Uro siBsieTcst «OnacHoOM cuTyanuein»?
2. Kakue craguu BeIACISIOT B pa3BUTHH OITACHBIX CUTYaIlUN?
3. Kakue BubI OMTaCHBIX CUTYaIlUi OBIBArOT?

IIpakTuyeckoe 3ansaTue Ne 2
Tema: Beruucienne Kputepui OLEHKHA TPaBMAaTU3Ma Ha NPEANPUATHU U B
CTpPOUTEIIbCTBE.(2 yaca)
Henab: M3yunTh OCHOBHBIC METO/IbI aHAJIN3a MPOU3BOJICTBEHHOTO TPaBMaTH3MA.
TeopuTnyeckue cBeeHUA

3amadeit aHanM3a TpaBMaTH3Ma U MPO(ECCHOHAIBHBIX 3a00ICBaHUN SIBISCTCS
YCTaHOBJICHHUE MTPUYMH U 3aKOHOMEPHOCTEM, KOTOPHIE BBI3BAIIN MOSIBICHHUE
HECUACTHBIX ClTydaeB U 3a0oseBanuii. HecuacTHOoMy citydaro Bceria mpeIecTByOT
OTKJIOHEHHUS OT HOPMAIBHOTO X0/1a MMPOU3BOACTBEHHOTO mporiecca. [loaTomy nzydenue
U aHaJIU3 TPaBMaTHU3Ma JJAeT BOZMOXKHOCTh pa3padboTaTh MPOQIIaKTUIECKUE
MEpPOTIPUATHS, YCTPAHSIONINE OTIAaCHBIC U BPEAHBIC YCIOBUS TPY/la Ha TIPOU3BO/ICTBE.

B mporiecce Tpyaa 4enoBek cpeacTBaMu TpyJa BO3JACHCTBYET HA MPEAMET TPYaa,
KaueCTBEHHO BUJOM3MEHSIS UM MEHSS MOJIOXKEHHE €T0 B MPOCTPaHCTBE. B cBOIO
ouepesib, caM MpeAMET TPYAa, MaTepHall, THCTPYMEHTHI U 000pyI0BaHNE, UMEIOIIUECS
B PacHopsKEHUH YeJIOBEKa, OKa3bIBAIOT BIMSIHUE HA XapakTep yciaoBuil Tpyna. Kpome
TOTO 6€30MaCHOCTh U O€3BPEAHOCT TPY/Ia 3aBUCST OT apaMEeTPOB TIPOU3BOICTBEHHON
cpenbl (MUKPOKIMMATa, IPOM3BOICTBEHHBIX BPETHOCTEH), YPOBHS OpTraHU3AINK TPY/Ia,
OT MOATOTOBKU U MacTEPCTBA CaMOro UCTIOJIHUTENA. Bee anemenTsl npoiiecca Tpya
HAXOJIATCSA BO B3aMMOCBSI3U U 00pa3yIoT €MHYI0 CUCTEMY.


https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2597%25D0%25B5%25D0%25BC%25D0%25BB%25D0%25B5%25D1%2582%25D1%2580%25D1%258F%25D1%2581%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2598%25D0%25B7%25D0%25B2%25D0%25B5%25D1%2580%25D0%25B6%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5_%25D0%25B2%25D1%2583%25D0%25BB%25D0%25BA%25D0%25B0%25D0%25BD%25D0%25B0

Jyist aHanmu3a Mpou3BOACTBEHHOTO TPAaBMAaTU3Ma U MPOo(heCcCHOHANTBHBIX
3a00JIeBaHUH C L1EJIbI0 YCTAHOBIJICHUS M IUKBUIAIIMH BBI3BIBAIOLIUX UX MIPUUUH
MPUMEHSIOT CIEAYIONIME METOIbI: TPYIIOBON, MOHOTpapUUECKUH, TOMOTpadUIECKUid,
DKOHOMHYECKUH, CTATUCTUYECKUM.

I'pynnoBoii MmeToa criocOOCTBYET BBISIBJICHUIO HAMOOJIEE OMACHBIX YYACTKOB
MIPOU3BOJICTBA U MPUHATHIO 3DPEKTUBHBIX MEP IS MOBBIIICHUS YPOBHS
0e3onacHoCTU. ['pynnoBoi METO 3aKI0YAETCSl B TOM, YTO HECUACTHBIE CIydan
TPYIIUPYIOT MO TAKUM MPU3HAKAM Kak Npodeccusi, BO3PACT U CTAXK MOCTPAIABIINX,
BUJ paboT, XapaKkTep NOBPEXKICHUHN, IPUUYUHBI, BPEMS K MECTO MPOUCIIECTBHIA.

JUJ1s1 TOBBILIEHUS CTENIEHH TPOTHO3UPOBAHUS OMACHBIX CUTYyalUl
MIPUMEHSIETCS MOHOrpaduyeckuilt MeTo aHanu3a TpaBMatu3Ma. OH 3aKIH0YaeTCs B
yIIIyOJIEHHOM U JI€TalbHOM M3YUYEHUHU YCIOBUHM TPyJa, B KOTOPBIX HPOU30LIEI
HECYACTHBIN CIIy4yai: TpyJOBOIO U TEXHOJOTMYECKOIO IIPOLECcca, OCHOBHOIO U
BCIIOMOIaTeJIbHOr0 000pyAOBaHus, padoyero Mecra, CpeAcTB 3aliuThl U T.1. Ha
OCHOBaHHH pe3YJIbTATOB MCCIIEOBAHUN IPUHUMAIOTCS MEPBI IO U3MEHEHUIO U
COBEPILIEHCTBOBAHUIO TEXHOJIOTMYECKHUX ITPOLIECCOB.

Tonorpaguyeckunit MeTox HaPaBJIEH HA U3YUYEHUE IPUYMH HECUACTHBIX
CJIy4aeB [0 MECTY UX IIPOUCLIECTBUA. Bce HECHACTHBIE Cilyyan CUCTEMaTUYECKH
HAHOCSTCS YCIIOBHBIMH 3HAKaMH HA IJIaHAX MPOU3BOCTBA padOT, HA TUTAHBI IIEXOB,
y4acTKOB. B pe3ynbTaTe Harjs1HO BUIHBI MECTA, € IPOU30IILIAa TPAaBMa,
MIPOU3BOJICTBEHHBIC YUACTKH, TPEOYIOIIKEe 0COO0T0 BHUMAHUSA, TIIATEILHOTO
oOcreoBaHus U MPUHITUS MTPOPUIAKTUIECKUX Mep.

JKOHOMHYECKHIA MeTO/I PETyCMaTPUBAET ONPEIETICHUE MaTepUaIbHbIX
MOTEPH OT MPOU3BOJACTBEHHOI'O TPABMAaTU3Ma, a TAKKE COIUATbHO-3KOHOMUYECKOM
3¢ dEeKTUBHOCTH MEPOIIPHSITHIA TIO €r0 MPeIynpekIeHUI0. MaTtepraibHbIie 3aTpaThl,
CBSI3aHHBIC C HECYACTHBIMU CITy4YasiMU, BKIIIOUAIOT: BBITUIATHI 10 OOJLHUYHBIM JIUCTAM
U IPyTHE BHITLJIATHI (€IMHOBPEMEHHOE MaTepruaIbHOE MMOCOOUE MOCTPaIaBIIEeMy,
pa3HUIA MEXKY CPEIHEMECSYHOI 3apabO0THOM MIaTON MOCTPaaaBIIETO 10
HECYaCTHOTO CIyYasi U MOCJie); CTOUMOCTh UCTIOPUEHHOT0 000PY0BaHNUs, YCTPOUCTB,
MHCTPYMEHTA, MaTepUaJIOB, Pa3pyLICHHBIX 31aHUI U coopykeHul. [Iponecc
COBEPIIECHCTBOBAHUS YCIOBUM TPYJa, OCYLIECTBICHUE MEPOIIPUATHM 110 OXpAHE TPyaa
JAIOT BIIOJIHE OIIPENEIICHHBIN pe3yibTaT: YIy4lIeHUE 3J0POBbs, SJKOHOMUIO JECHEKHBIX
CPEACTB U T.JA. XOTs BECh PE3YJIbTaTa IEPECUNTATh HA JEHbIY ITPAKTHYECKN OYECHb
CJIOHO, TIPEICTABIIACTCS BO3MOKHBIM TOJYUUTh TPUMEPHYIO OIIEHKY 3((HEKTUBHOCTH
OT/EJIBHBIX MEPONIPHUATHI U BCEH UX COBOKYITHOCTH.

CraTtucTHyecKMil METO/ U3y4aeT MOBTOPSEMOCTD U MO3BOJISIET IPOBECTH
CPABHUTEJIbHYIO OLIEHKY HECUACTHBIX CIIy4aeB, UCIIOJIb3YsI OTHOCUTENIbHBIE TTOKA3aTEIN
— K03 (HULIMEHTHI YaCTOTHI, TSKECTH U MOTEPh NPOU3BOACTBA. Koaghduyuenm
yacmomul TPAaBMaTU3Ma MTOKA3BIBAET YMCIIO HECYACTHBIX CIIy4aeB, MPUXOIAIINXCS HA
1000 paboTaroiux 3a onpeeeHHbI TPOMEXYTOK BPEMEHHU U PACCUUTHIBAETCS IO
bopmyie

Kuy=1000N/R,



rae N - 4iciio yYTEHHBIX HECHACTHBIX CIIyYaeB 3a aHAIU3UPYEMbIil Iepro;

R- cpennecniucouHoe 4ucio paboTaromMX 3a 3TOT K€ HepUO/I.

Koagpdhuyuenm msascecmu tpaBMaTH3Ma XapakTepu3yeT CPEAHIO MOTEPIO
TPYZOCIIOCOOHOCTH Ha OJTHOTO MOCTPAJABIIErO 332 aHATU3UPYEMbIH MIEpUO U
paccuuThiBaeTcs o opmyie

Kr= D/ N,

rae D —obee uncino nHei HeTpy1ocnocoOHOCTH (KpOME HECUACTHBIX CITy4YaeB C
JICTAJIbHBIM UCXOJIOM).

Kosgppuyuenm nomepo npouzsodcmea npeACTaBIsIET CPEIHION0 MTOTEPIO
TpynocnocooHoctr Ha 1000 paboTaromux 1 BeIpakaeTcsi MPOU3BEICHUEM
KO2(PUIIMEHTOB YaCTOTHI U TAKECTH:

K= Ky K= 1000D/R.

3aganue.

Ha ocHoBanuu nanneix Tabmuis 1 (1o BapraHTaMm) ONpeeanTh MOKa3aTeIu
TpaBMaTu3Ma cratuctudeckuM metogoM (Ku, Kt, Ki) n nokazats rpadudecku

JTUHAMUKY TTPOU3BOJACTBEHHOr0 TpaBMaTu3ma 3a 5 net. Caenatb BHIBOJ:

NoB 2015 rox 2016 rox 2017 rox 2018 rox 2019 rox

) N| R D N|R D N| R D N|R D N| R D

1 7 1562 112 | 5 (550 76 | 1 [540f 24 | 2 |555| 35 | 1 |550| 28
2 31215 35 | 5 |250| 193 | 6 [245| 165 | 6 |225| 117 | 7 |230| 113
3 2 1150 52 | 1 (150f 36 | 4 [170| 100 | 3 |152| 36 | 2 |150| 33
4 213201 17 | 4 |318| 102 | 5 |[315| 105 | 5 |325| 163 | 7 |330| 197
5 4 (800 94 | 3 [810| 64 | 2 |800| 40 | 4 |810| 55 | 3 [815| 58
6 51612 171 | 7 (600 195 | 7 [610| 250 | 7 |605| 206 | 5 |620| 67
7 7 1230 278 | 6 [225| 152 | 3 [250| 135 | 5 |249| 98 | 3 |216| 42
8 2 (150 40 | 3 |146| 137 | 5 |170| 110 | 1 |(146| 22 | 2 |142| 62
9 51(970| 132 | 7 |972| 186 | 5 |990| 112 | 7 |974| 242 | 3 |970| 102
10 | 3 |662| 135 | 5 |665]| 156 | 5 |650| 95 | 6 [672| 215 | 7 |690| 256
11 | 1 (545 24 | 7 |560| 110 | 1 |550| 28 | 3 [555| 55 | 5 |550| 76
12 | 6 |240| 165 | 3 |215| 39 | 7 |230| 113 | 6 [225| 147 | 5 |250| 193
13 | 4 |172| 100 | 2 |152| 57 | 2 |150| 33 | 2 (152 36 | 1 |150| 36
14 | 5 {311 105 | 2 |320| 35 | 7 |330| 197 | 5 [325| 163 | 4 |318| 102
15 | 2 {806 40 | 4 |800| 96 | 3 |815| 58 | 5 (810| 75 | 3 |810| 64
16 | 7 |610| 250 | 5 |612| 174 | 5 [620| 67 | 3 [605| 106 | 7 [600| 195
17 | 3 |250| 135 | 7 |233| 280 | 3 |216| 42 | 2 [249| 68 | 6 |225| 152
18 | 5 |165| 110 | 2 |150| 42 | 2 |142| 62 | 1 [146| 22 | 3 |146| 137
19 | 5 (990| 112 | 5 |971| 134 | 3 |970| 102 | 4 [974| 142 | 7 |972| 186
20 | 5|651| 95 | 3 |662| 76 | 7 [690| 256 | 3 |672| 115 | 5 |665| 156




IpakTueckoe 3ansaTue Ne 3

Tema: CocTraBieHue CcxXeMbl B3aHMHOTO PACIHOJIOXKEHUSI 30HBI ACHCTBUS
OMacCHOCTH U 30HBI TpeObIBaHUs paboTaroiero (2 yaca).

Hean: M3yunTh npaBuiia pacnoioKEHUs 30HbI IEMCTBUS OMMACHOCTH U 30HBI
npeObIBaHUS pabOTaIOIIETO.

Teoperuueckue cBeieHUs

[IpuHUIMNIMaTBEHBIE BAPUAHTBI B3AMMHOIO PACIIOIOXKEHUS OMACHBIX 30H U 30H
peObIBaHMSI YEJIOBEKA B YCIOBHSIX MTPOU3BOCTRA.

| — 6e3omnacHas cutyanus; Il — cutyarus kparkoBpemeHnHou omacHocTH; 111 —
omacHas cutyanus; [V — ycioBHO Oe30macHas cUTyanusi.

Bapuant | — Ge3onacHas cutyaiusi, XapakTepHa JJis YCJIOBHM MPOU3BOJICTBA
IIPU JUCTAaHIMOHHOM YIIPABJICHUH TEXHOJOTHYECKUM MPOLECCOM.

Bapuant Il — npousBoACTBEHHAsl CUTyallus, OOBIYHO BO3HUKAIOIIAS MpU
PEMOHTE WIM Hajajke oO0OpyIOBaHUs, MPU €ro MEPUOJIUUECKOM OOCTY>KMUBAHUU U
XapakTepu3yromascs KpaTKOBPEMEHHBIM MpeObIBAHUEM 4YesoBeKa (omeparopa,
HaJIaluMKa U T.1.) B OIACHOM 30HE.

Bapuant Il — naunbonee pacnpocTpaHeHHasl MPOU3BOACTBEHHAs CHUTYyallus,
Py KOTOPOU palOOTArONIUil MOCTOSTHHO HAXOJUTCA B OMACHOM 30HE (METayuIypr y
IJIABWJIBHOW T€YM, TOKaph y CTAHKA M T.II.) U UCHOJIB3YET MJI1 CBOEWU 3alIUThl OT
OMACHOCTEMN CPEACTBA MHIUBUIYaJIbHOW 3aIIUTHI.

Bapuant [V — ycnoBHO Oe3omnacHas cuTyalusi, BO3HUKAIOMIAs MIPU aBapHsIX
WA B YCJIOBHUSIX JMKBHAAUMHU WX TOCHEACTBUU. OHA XapaKTEpPU3YEeTCsS BBICOKHUM
YPOBHEM OIIACHOCTEW M OTHOCUTEIIBHOU HENPOJOJDKUTEIBHOCTBI) UX JEUCTBUSL.
Cnacatenb B 3THUX YCIOBHSIX JEMCTBYET HEMOCPEACTBEHHO B OINACHOW 30HE H
3al0MIIEH OT €€ HEraTUBHOIO BO3ACHUCTBUA M3OJUPYIOIIUMU CPEACTBAMHU
WHUBUYyaIbHOM 3aIUThI. J[TUTEIbHOCTD €ro paboThl, KaK MPaBUIIO, ONIPEACIISETCS
CBOWMCTBAMHU 3alIUTHBIX CPEJCTB.

30HbI B IPUPOAHOM Cpefe:

Bapuant [ — MCTOYHHMK OMAaCHOCTH PACHOJOXKEH B MPUPOJHOM Cpelne u
HETaTUBHOTO BO3/ICUCTBYET HAa HEE IO CBOEMY MNpHUMEPY, OCial0Jsisi BIUSHHUE IO
Mepe yAaleHHus OT WCTOYHUKA (PErHOHbl TEXHOC(Ephl, MOJUTOHBI, CBAJIKH,
ABTOHOMHBIE ITPOMBIILICHHBIEC 30HbI, 30HbI aBAPUU HA TPAHCIIOPTE U T.II.).

Bapuant II — cocpenoTouennsiii ucrounuk omnacHoctu (Tpyba TOC, mecto
cOpoca KUJIKUX OTXOJIOB B BOJIOEM U T.II.) MOJAET B MPUPOJHYIO CPEy OTXOJIbI,
KOTOPBIE PACCEUBAIOTCS B HEM B HEMOCPEACTBEHHOM OJIM30CTH OT UCTOYHHUKA.

Bapuant III — UCTOYHUK ONIACHOCTU BBIAEIAET B IPUPOJHYIO CPELy OTXOJBIL,
KOTOpbI€, B3aUMOJICHCTBYS C KOMIIOHEHTaMHU MNPHUPOJHON Cpelbl, CO3aar0T OoJjiee
OMMaCHBIC BEIIECTBA. DTH BEIIECTBA OOpPa3ylOT B MPHUPOJE OIMACHBIE 30HBI, Kak
MPaBUJIO, BEChMA YNAJIEHHBIE OT MCTOYHHKA IOCTYIUIEHHS OTXOJIOB B Cpeay
(KHACIIOTHBIE OCA/IKH, CMOT).



W3 paccMOTpeHHs] COCTOSTHUSI TEXHOC(EPHl M NPUHLUIUAIBHBIX BapHUaHTOB
B3aMMHOTO pACHOJIOKEHUS OMAcHBIX 30H M OOBEKTOB 3alllUTHl  MOYKHO
c(opMyIUPOBATH OCHOBHBIE MOAXO/IbI K 3aIIUTE OT OMACHOCTEH, 8 UMEHHO:

. CHW)KEHHUE OMACHOCTEN B MCTOYHUKE WX BO3ZHHUKHOBEHUS BILIOTh

710 TIOJIHOTO YCTPAHEHHMs 3@ CUET YMEHBIIEHUS TIOTOKOB BEIIECTB U SHEPTUU

OT UCTOYHUKOB K OOBEKTaM 3alIUThI;

. 3aIATa 34 CYET YBEJIIMYEHUS PACCTOSIHUS MEXIY HCTOYHUKOM
OIMaCHOCTU U OOBEKTOM 3allUThl — 3aIUTa 30HUPOBAHUEM;

. 3alllATa 3a CUET UCIOJIb30BAHUS SKOOMO3AIMTHON TEXHUKH;

. 3alMTa NMPUMEHEHUEM CPEACTB M YCTPOWCTB WHAWBHIYATbHOMN
3AILNTBHI.

Cnusrcenue onacnocmeii. OCHOBHBIM HaIlpaBJIEHUEM 3aILUTHI OT ONACHOCTEN
ABJISICTCS. YMEHBILICHUE WJIM II0JIJHO€ HUX YCTPAHEHHE B MCTOYHUKE. [l 3Toro
pa3pabOTUMKN TEXHUYECKHMX CHCTEM M TEXHOJOTUH JOJDKHBI MaKCHUMAaJIbHO
BHEAPATH U NPABUIBHO JKCIUTYaTUPOBATh CIICHMAIbHBIC 3alIUTHBIE YCTPOUCTBA.

JlaHHBIE YCTpPOMCTBA IMPHUHATO HA3BIBATH BHEIIHUMHU CPEJICTBAMHU 3aILUTHI.
OHM TPUMEHSIFOTCA TOJIBKO JJI1 YMEHBIICHUSI BJIUSHHUS HUCTOYHMKA OMACHOCTH Ha
YeJOBEKa M OKPYKAIIIYI0 Cpely M HE HMEIOT IPAKTHYECKOIO 3HAYEHUs IS
TEXHOJIOTUM OCHOBHOro mpormecca. HomeHknaTtypa 3allUTHBIX  yCTPOMCTB
MHOTO00Opa3Ha. K HUM OTHOCSITCS IIyMO3alIUTHBIC, B3PHIBO- U MOXKAPO3aIIUTHBIE,
AJIEKTPO3ALLUTHBIE, TOPMO3HBIE U JPYTHE YCTPOUCTBA, KOHCTPYKTUBHO BCTPOECHHBIE
B MAlIMHbI U TEXHOJIOTUYECKUE MPOLIECCHI.

XapakTepHBIMU UM BeCbMa PACHPOCTPAHEHHBIMH CHOCOOAMH CHIDXKEHUS
OMACHOCTU B MCTOYHHUKE SBIISIOTCS YCMpoOUCmea Oas 3aujumul Yelo8eKa om
nopaxcenus — onexkmpuyeckum — moxom. OHM ~ IIMPOKO  MCHOJIB3YIOTCS B
MPOM3BOJACTBEHHBIX YCIIOBUSX, HAa TPAHCIOPTE WU T.I. PacCMOTpUM OCHOBHBIE W3
HUX.

B HOpManpHOM pexkume paboThl AIEKTPUUECKOW IIeMH TPUMEHSIOT 110
OTACIBHOCTH WJIM B COYETAHWM CJICAYIOIIME MEPBl 3aIIUTBI OM  HPAMO2O

NPUKOCHOBEHUSL:
. OCHOBHYIO U30JISIIIUIO TOKOBEAYIIIUX YacTeH;
. 3alUTy PAcCTOSHUEM (OTPaKICHUS M OOOJIOYKH; YCTaHOBKY

O0apbepoB; pa3MeIleHHe 000PYI0BAHUS BHE 30HBI IOCATAEMOCTH);
. CBEpXHHU3KOE (MaJloe) HanpsiKEHHUE.

OcHoBHasE U3OJIALUS TOKOIPOBOJIAIINX YaCTCH HANIEKHO MX MPUKPBHIBAET U
BBIJICP)KMBACT BCE BO3MOXHBIC BO3ICHCTBUS B TpOIECCEe €€ IKCIUTyaTaluu.
VY nanenuie u30JA1MA BO3MOKHO TOJIBKO B PE3YJIBTATE €€ Pa3pyIICHHUS.

B cnywasx, xorma HeoOXoauMa 3amuTa OT TPSAMOTO IMPUKOCHOBEHUS K
TOKOBEIYIIUM 4YacTsIM WM TPHOIMKCHUS K HHM Ha OIACHOE pacCTOSHUE,
NPUMEHSIOT OOOJIOUKH, OTPaXACHUS, Oapbepbl WM pa3MENIeHWE BHE 30HBI



JOCSITAEMOCTH, HAIPUMEP PACIOIOKEHUEM TOKOBEIYIIMX YaCTeH Ha HEJOCTYITHOMN
BbicoTe. OrpaxnaeHus, Oapbepbl M OOOJIOYKH JOKHBI 00JanaTh JOCTaTOYHOM
MEXaHUYECKON MPOYHOCTHIO M HAAEXKHO 3aKperuisitorca. Bxoa 3a orpaxxneHus uim
BCKPBITUE OOOJIOYKM MOTYT OBITh OCYIIECTBJIEHbI NpPU MOMOIIM KIHOYa WIH
WHCTPYMEHTAa JIMOO TOCIEe CHATUSA HaNpsDKEHUs C  TOKOBENYIIMX —YacTe.
NHCTpyMEHTBI BBIIOJIHSIOTCS U3 U30JIMPYIOLIETo MaTepuaia.

st pa3MerieHuss OOOpyJOBaHUSI BHE 30HBI JIOCSTAEMOCTH MPUMEHSIOT
M30JIUPYIOIIKE MOMEIIECHUS, 30HbI, MIIOMIAAKHU (J1ajiee — «IOMEILECHUs»), T.€. TaKue
NOMEIICHMS, TJI€ 3alluTa [pU NPUKOCHOBEHHH OOECHEYMBAETCS BBICOKUM
CONPOTHUBJIEHUEM MOJA M CTEH, a TAKXKE OTCYTCTBYIOT 3a3€MJICHHBIE MPOBOMSIINE
YacTH.

Ceepxauskoe (manoe) Hampsbkenne (CHH) — 310  HanpsikeHnue, He
npessimaroiniee S0 B nepemennoro u 120 B noctosiHHOro ToKa. OHO NpUMEHSETCS
B LEJISIX YMEHBIICHHUS ONACHOCTUM MOPAXEHHs TOKOM IpU MpsMOM U (WJIN)
KOCBEHHOM IMpPUKOCHOBEHUsX. [Ipy Hanmunm ocoboi ormacHOCTH B MOMEUIEHUH 3TH
3HAYEHUS CHUKAIOTCS.

CHH wucnonb3yoT il OUTaHUS BJIEKTPUPULIHUPOBAHHOTO HWHCTPYMEHTA,
NEPEHOCHBIX CBETUJILHUKOB U MECTHOI'O OCBEILEHHSA HAa CTAaHKAX B MOMEIICHUSX C
MOBBIIIEHHON OMAacHOCThIO, 0CO00 OMACHBIX U BHE MOMeIleHU. B ciryyae ocobeHHO
HEOJIAarONpPUTHBIX YCJIOBUHA pabOThl B 0COO0 OMAacHBIX MOMEUICHUSX (HampuMep,
IIPU BBIIOJHEHUH pabOT B METAJUIMYECKOM pe3epByape) JUIsl MUTAaHUS IEPEHOCHBIX
CBETUJIbHUKOB IIPUMEHSIOT HanpsbkeHue 12 B.

JUiss  3amuThl  OT  MOPAKEHHST  TOKOM B CIIYYae no8peiCOeHus.
U301AYUY TIPUMEHSIOT 10 OTACJIBHOCTH WM B COYETAHUH CIIECIYIOUIUE MEpHI

3aIATHI:
. ABTOMATHYECKOE OTKJIFOUYECHNE MUTAHUS;
. ypaBHUBaHWE U BHIPAaBHUBAHHE IMOTCHITUAJIOB,;
. JTBOMHYIO HJIM YCUJICHHYIO H30JISIIHIO;
. 3aIIUTHOE JICKTPUICCKOE pa3/ielICHUE IeTeH;
. U30JIMpYrolre (HePOBOIAIINE) TTOMENIEHHUS, 30HbI, TIIOIIAIKH;
. 3aIIATHOE 3a3EMJICHHE U 3aHYJICHUC;
. YCTPOMCTBA 3aLIATHOIO OTKJIFOUECHUS.

Aemomamuueckoe omxnOUeHUE NUMAHUS OCYHICCTBIIACTCA ITOCPCACTBOM
ABTOMATHYCCKOI'0 pPa3MbIKaHMA LCIIN. B 9JICKTPOYCTAHOBKAX, TAC IMPUMCHCHO
ABTOMATUYCCKOC OTKIIFOUCHHC ITUTAHHW, BBIITOJIHAOT YPABHUBAHNUC ITOTCHIINAJIOB.

YPGGHUGGHUQ nOMeHyualos — 9TO QJICKTPHUYCCKOC COCIUHCHUC
QJICKTPOIIPOBOJAIINUX yacTen AL JOCTHIKCHHA PaBCHCTBA HMX IIOTCHIHAJIOB,
BBITTOJIHACMOC B LICIAX 3H€KTpO6€30HaCHOCTI/I.

Bblpd@HM@dHue nomenyualoe — CHUXXCHUEC Pa3HOCTH IMOTCHIMAIIOB (IJ_IaFOBOFO
HaHpH)KeHI/IH) Ha TIOBCPXHOCTH 3C€MJIM MHJIM II0Ja IIPH IIOMOIIM 3allUTHBIX



MIPOBOJAHUKOB, MPOJOKEHHBIX B 3€MJ€, B IMOJYy WIA Ha HX IOBEPXHOCTH U
MIPUCOEIMHEHHBIX K 3a3€MIISIIOIIEMY YCTPOUCTRBY.

Jleounas uzonayus — 3TO U3OJSLUUS B AJIEKTPOYCTAHOBKAX HAMPSIKEHUEM 110 |
KB, cocrosiias u3 OCHOBHOM M JONOJHUTEIBLHON M30JsLuU. JlomoaHUTEIbHAs
M30JALMS HE3aBUCHMA OTOCHOBHOM M CIIY)KUT B CJIy4dae €€ IMOBPEXKICHUSA IS
3alllMThl TP KOCBEHHOM MpuKocHOBeHUU (puc. 3.7). Ilpu 3TOM 1oja KOCBEHHBIM
MPUKOCHOBEHUEM  IIOHUMAETCS  NPUKOCHOBEHHE  YEJIOBEKA K  OTKPBITHIM
MPOBOASIIMM HETOKOBEAYIIMM YacCTAM JJIEKTPOYCTAHOBKH, OKa3aBIIMMCS O]
HANpsHKEHUEM B CIIy4ae MOBPEXKICHUS U30JISIAN

Ycunennasn usonsayus — 3T0 TaKas U30JAIUA, KOTOpas 00eCIeurnBaeT CTEICHb
3alIUTHI OT NOPAKEHUSI TOKOM, PABHOLICHHYIO IBOMHOW M30JISILIUAH.

3awumnoe snexmpuueckoe pasoeneHue yeneu — ITO OTIEICHUE OJHOU
ANEKTPUYECKON ILIEMU OT JPYyTHX B BJIEKTpoycTaHOBKax a0 1 kB ¢ momomibio
W30JIALIUH.

Jawumnoe  3a3zemneHue MPEAHA3HAYEHO JUIsI  YCTPAHEHUS]  OMACHOCTHU
MOpaXeHUsI AJIEKTPUUECKUM TOKOM B ClIydae MPUKOCHOBEHUS K KOPIYCY U K IPYTUM
OTKPBITHIM ~ MPOBOMSIIIMM  YacTsIM  DJIEKTPOYCTAHOBOK, OKAa3aBIIUMCS  TOJ
HaIpsHKEHUEM BCIICICTBUE 3aMbIKAHUS Ha KOPIYC U MO JIPYTUM NpUYUHAM.

3alMTHOE 3a3€MJICHHE IIPUMEHSIOT B CETIX HanpsbkeHnem a0 1 kB
MEPEMEHHOT0 TOKa: Tpex(}a3HbIX C U30JIMPOBAHHON HEUTPAIbIO M OJHO(A3ZHBIX,
M30JIMPOBAHHBIX OT 3€MJIM, & TaKXK€ B CETAX HampsbkeHuem cBeilie | kB kak ¢
V30JIMPOBAHHOM, TaK U C 3a3€MJIEHHOW HEUTPAJIBIO.

C momo1bIo 3aIIMTHOTO 3a3€MJIEHUS YMEHBIIAETCS HAMPSHKEHUE HA KOPIYCe
OTHOCHUTEJILHO 3eMJIM (HAmpsKEHUE MPUKOCHOBEHHUS) 10 0€30MacHOTO 3HAYCHWUS,
CJIEI0OBATENILHO, YMEHBIIAETCS U CUJIA TOKA, MPOTEKAIOUIEr0 YEPE3 TEIO YETOBEKA.
[Ipu 3ambikanuu ¢asbl Tpexha3zHOM CEeTHU Ha KOPITYC DJIEKTPOYCTAHOBKHU PaCUETHOE
HaTpsHKeHUE MPUKOcHOBeHUs Unp Mexay HUM U 3emiied OyleT MaKCHMaJbHBIM U
PaBHBIM HANPSHKEHUIO HA 3a3€MIISIIOIIEM YCTPOMCTBE:

Ump = I3r3,

rae I3 — Tok, IpoTeKaroIIHil Yepe3 3a3eMIIUTENb C COMPOTUBIICHUEM I73.

Torma TOK, NPOTEKAIOIIMI YEpe3 YeJIOBEKAa, CTOAIIETO Ha 3eMiie |
MIPUKOCHYBIIIETOCA K 3a3€MJIEHHOMY KOPITyCYy, OyAEeT paBeH

rie Ud — daszHoe HampspkeHUe; rd3 — COMNPOTUBIICHUE H3OJSLIMU; Ry —
COITPOTHUBIIEHUE YEIIOBEKA.

CnenosarenbHo, Unp u 4 Hampsmyr 3aBUCSIT OT CONPOTUBIICHHS
3a3eMJICHHS T3, KOTOpO€ HE JOJKHO mpeBblmaTh 4 OM B 3JIEKTPOYCTaHOBKAX
HanpsbkeHrueM 10 1 kB B ceTax ¢ HM30JMpOBAaHHON HeWTpanbio. B oTnenbHbIX
CIIy4asix JOMYCKAETC COMPOTUBIICHHUE 3a3€MIISIIOIIETO ycTporcTBa 10 10 Om.

3awumnoe 3anyneHue NIPUMEHSETCS B AJIEKTPOYCTAHOBKAX HANPSKEHUEM O
1 xB u npencrapiseT coboit mpegHaMepEHHOE COSTUHEHUE OTKPBITHIX MPOBOSAIINAX



qyacTen 3JIEKTPOYCTaHOBOK (B TOM qucIie ux KOPITyCOB) c
IIyX03a3eMJICHHOMHEHTpAIbI0  TeHepaTopa WM TpaHcdopMaropa B  CETAX
Tpex(a3zHOTO TOKA; C TIIyX03a3eMJICHHBIM BBIBOJOM MCTOYHHMKA OAHO(A3HOTO TOKa,
C 3a3€MJICHHOM TOYKOM HCTOYHHMKA B CETSAX IMOCTOSTHHOIO TOKAa. DTO COCIUHEHHE
BBITIOJTHSIOT MIOCPEICTBOM HYJIEBOT'O 3aIIUTHOTO MPOBOIHUKA.

3anyneHHe mTpeBpamaeT npoboi Ha Kopmyc B KOpoTkoe 3ambikanue (K3)
MeXTy (Ga3sHBIM W HYJICBBIM 3alllUTHBIM IPOBOJAHUKAMH U  CIIOCOOCTBYET
MPOTEKaHWI0 Toka Ik OOJBIION BEIWYMHBI, OOCCIEUYUBAIOIIEIO CpabaThIBAaHUE
amnrmapara 3al[uThl, aBTOMAaTUYECKU OTKIIIOUAIOUIETO0 MOBPEXKACHHYIO YCTAHOBKY OT
nuTaromed ceTu. TakoW 3amuTON MOTYT OBITH ITIJIaBKHE MPEAOXPAHUTEIA WM
aBTOMATHYECKHE BBIKIIOYATEIU. TOK KOPOTKOrO 3aMbIKaHUsl JOJKEH ObITh Tako
BEITMYMHBI, YTOOBI BBI3BATH IEPETOpPaHUE TUTABKON BCTAaBKU TNPEIOXPAHUTEIS WM
cpaOaThIBaHWE AaBTOMATHYECKOTO BBIKIIOYATENSI 3a BpeMs, HE IMPEBBINIAIONICE
JOITyCTUMOE.

3awumnoe omxaOueHue — ITO CUCTEMA OBICTPOJICUCTBYIONICH 3alllUTHI,
apToMatnuecku (3a 0,2 ¢ U MeHee) OTKIIOYaKIas HJIEKTPOYCTAHOBKY TMIpPHU
BO3HUKHOBEHUU B HEW OMACHOCTU MOPAXKEHUSI YEJIOBEKA BJIECKTPUUECKUM TOKOM.
3anIuMTHOE OTKJIIOYEHUE MPUMEHSIETCS B TEX CIydasiX, KOrja HEBO3MOXXHO WJIU
TPYJAHO OCYIIECTBUTH 3aIIUTHOE 3a3€MJICHUE WJIM 3aHyJIeHHE JMOO KOIja BBICOKA
BEPOSITHOCTh NMPUKOCHOBEHHE JIIOJIEH K HEM3OJIMPOBAHHBIM TOKOBEAYIIUM YacTsIM
ANEKTPOYCTAHOBOK.

Paccmotpum  emie  mpuMephl  MCIOJB30BaHMSI  CPEICTB  oOecreyeHus
0€30MacHOCTU B HICTOYHHKE.

s 3awyumst om  8blCOKO20 OaséneHusi IpU B3PbIBE raza B TMOMEIICHUAX
MPUMEHSIOT CIICIIHAIbHBIC BBIIMOHBIE OKOHHBIC KOHCTPYKIMH. OHH aHAJIOTHYHBI
yCTpoOMCTBaM JjIsi cOpoca JaBJIeHHsI B3pbIBAa CMECEW Tra30B M MbLIEH, KOTOpbIC
IIUPOKO HCIOIB3YIOT B TPOMBIIUICHHOCTH (BBIIIHOHBIE OKOHHBIE TIPOEMBI,
JerkocOpaceiBaeMasi KpOBJISl TOMEIICHUN ).

B mpancnopmuuix cpedcmeax MUPOKO HCTHOIB3YIOTCS PEMHU W TMOIYIIKH
0€30MacHOCTH, OTKUIHBIE PYJIEBbIE KOJOHKH U T.II.

3awmyumnoe 3onuposeanue. JIna ocnabieHUs HETAaTUBHOIO  BIIUSHUS
HMCTOYHUKOB OMACHOCTEW Ha HACEJICHHE, CEJIUTEOHBbIC U MPUPOIHBIC 30HBI IIUPOKO
UCITOJIB3YETCSl 3alIUTHOEC 30HMPOBAHWE TEPPUTOPHH M BBIBOJ MPEANPUATHA W3
CEIMTEOHBIX 30H.

OOBEKTH ~ DKOHOMHKH,  SBJSIONIMECS  WUCTOYHUKAMU  3arps3HEHUS
aTMOC(EpHOTO BO3/1yXa, JTOJIKHBI UMETh CAHUMAPHO-3AUWUMHYIO
30ny (C33), OTACHSIONYI0 MPEANpUsATUEe OT XKujiaou 3actpoiiku. Tepputopus C33
npeaHa3HaYCHa I YMCHBIICHUS OTPHUIATCIBLHOTO BIMSHUS TPEINPUATHNR |
oOecrieueHussT TpPeOyeMbIX THUTHEHUYECKUX HOPM COJCP)KAHUS 3arps3HSIONTUX
BEILIECTB B MPU3EMHOM CJIO€ aTMOC(epsl, /Ui CO3JaHUs CAHUTApPHO-3alIUTHOTO U



apXUTEKTYPHO-3CTETUYECKOTO Oapbepa MEXy TEPPUTOPUEH MPeanpUsaTUs (TPYIIIbI
NPEANPUATUANA) U TEPPUTOPUEN KUIION 3aCTPOMKHU U AP.

Ha tepputopun C33 MOXHO pa3Mmeliath NOpPearnpusTUs (COOpYKEHHs) C
IIPOU3BOICTBAMU MEHBIIErO Kjacca BPEIHOCTH, YEM MPOU3BOJICTBO, ISl KOTOPOTO
YCTAaHOBJICHA CAaHUTApHO- 3alllUTHAasg 30HA, WIM 3JaHUS MOJACOOHOrO U
00CITy>)KMBAIOIIEro Ha3HaueHus, 3aHuMaroniie He 6osnee 50% mmomaaun C33. OTo
Takue MPEINPUATHS, KaK: MOXKapHoe Jeno, OaHu, MpayeyHble, Tapa)kd, CKJIaibl,
3laHUs  YNPaBICHUSA, KOHCTPYKTOpPCKOE OI0Opo, MarasuHbl, HOPEANPUITHS
OOIIIECTBEHHOTO MUTAHMSI, HAYYHO-UCCIIEAOBATEIbCKUE Ta00paTOPUH, CBA3AHHBIE C
oOciy>)XMBaHHEM JaHHOTO TMpou3BoacTBa. OcrtanbHas Tepputopus C33 nomkHa
OBITh 03€JICHEHA.

IKkoouozawgumnan mexnuxa. J{si 3alUTHl YeIOBeKa U (WJIM) IPUPOABI OT
OMAaCHOCTEW HIMPOKO MPUMEHSIOT SKOOMO3aUIUTHYI0 TeXHHKY. OHa IpeacTaBisieT
cO0OM 3alllUTHBIE YCTPOWCTBA, YCTAHABIMBAaEMble Ha IyTH ONACHOTO IMOTOKA OT
MCTOYHMKA JI0 3alIUIaEMOr0 O0bEKTa.

B Poccun HaxoJAT NpUMEHEHHE TEeIUIO3aAIUTHBIE SKPaHbl, MIYIIUTEIN IIyMa,
CpelCTBa IMbUIe-, TYMaHHO- W Ta30yJaBIMBaHUA, YCTPOMCTBA 3IIEKTPO3AILUTHI,
CpellCTBAa MHJIMBHUIyaIbHOM 3aIIUTHI U T.J1. HuXke paccMOTpUM HEKOTOPHIE U3 HUX.

Yempoiicmea ons ouucmku nomokoe gewjecms om npumeceti. JIjist penieHus
3a/lad OYMCTKH IIOTOKOB MAacC OT BPEIHBIX IPUMECEH HCIIOJIB3YIOT 3alllUTHBIC
ycrpoiictBa (3Y), paboTaroiiue 1o NpUHLKITY BbIIEIEHHUS BELECTBA U3 MoToKa. Mx
pabota xapaktepusyercs 3pPEeKTUBHOCTHIO OUUCTKU OTOKA (OTAEICHUS IPUMECH ):

1=(CBX — CBBIX)/CBX,

II€ CBX U CBBIX — MAaCCOBBIE KOHIIEHTPAILIMU MTPUMECH 110 U rtocie 3Y.

B psge cayyaeB s mbUIEH  MCHOJIB3YeTCS MOHSATHE (PPaKIMOHHOU
3 PEKTUBHOCTH OUUCTKHU:

iI=(cBx | — CBBIX 1)/CBX |,

JIJis OLIEHKU MPOHUIIAEMOCTH MPOIECCa OUUCTKU HCIOJB3YIOT KOA(h(ULIUEHT
npockoka BemiectB K uyepe3 ammapar ouuctku. Kosdduument npockoka u
() PEKTUBHOCTH OYMCTKU CBSI3aHBI COOTHOIIECHHEM K = 1 — .

['unpaBnuyeckoe COMPOTHUBICHHE ammapara OYHCTKHU p ONPEACNSIIOT Kak
Pa3HOCTh JIaBJICHWW Tra30BOr0 NOTOKA Ha BXOJE ammnapara péx 1 Ha BXOJAE U3
HETO pebix. 3HAUCHHE p HAXOJAT OKCHEPUMEHTAIbHO WM  PACCUUTHIBAIOT IO
dbopmyre

P = pBX — pBBIX = W2/2,

rae — KO3(QQUIMEHT TUAPaBIMYECKOrO COMpOTHBIEHUs anmnapara; u W —
IUIOTHOCTB M CKOPOCTh I'a3a B PaCUETHOM CEYEHUU anmnapara.

Ecin B mpomecce OYMCTKM THAPABIMYECKOE COMPOTUBJICHUE ammnapara
u3MeHseTcss (OOBIYHO YBEJIMYMBAETCS), TO HEOOXOJIUMO pEerIaMeHTHPOBAThH €ro
HayaJIbHOE PHA4Y U KOHEYHOE 3HaueHUue PKOH. [Ipyu JOCTUKEHUHU P = PKOH MPOIIECC



OUYUCTKH HYXXHO TPEKPATUTh W TIPOBECTH pereHepanuio (OYKMCTKY) ammapara.
[Tocneanee 0GCTOATENHCTBO UMEET MPUHIMITUATIBHOE 3HaUEHUE 1 PuiIbTpoB. s
¢unbTpoB pKOH= (2—5)pHau.

Momxocts N moOyauTenss  ABMKEHUST  TOTOKOB  Tra30B  OIpeaesseTcCs
THJIPABIMYECKAM COTIPOTUBIICHUEM B 0OBEMHBIM pacxoaoM Q ouuiaemMoro rasa:

N= kpQ/(mB),

rae K— kosdduument 3amaca MomHOCTH, 00bIyHO K= 1,1-1,15; — KII/]
nepesayd MOIITHOCTH OT JJIEKTPOJBUTATENsI K BEHTUJIATOPY; 00bIYHO M = (0,92—
0,95; B — KIIJI BenTmiisTopa; oosrano B = 0,65-0,8.

Hlupokoe mnpuMeHeHHE B KauecTBe 3Y Ui OYUCTKHM Ta30B OT YaCTHII
MOJTYYMIIH ITUKIIOHBI, 3JIEKTPOPHUIBTPHI, CKpyOOEephl, TyMaHOYJIOBUTENHU, (DUIBTPHI,
peaKkToppl W T.I.; JUISI OYHCTKH JKUIKOCTEH (CTOYHBIX BOJ) — OTCTOMHUKH,
TUIPOIMKIIOHBI, GUIIBTPHI, GJIOTATOPHI, AIPOTCHKHU U T.II.

Onno w3 Takux 3V rie mpeacTaBieHa KOHCTPYKTHUBHAs CXeMa MAacCsHOTO
POTAIIMOHHOTO (UIIBTPA JJIsE OTCOCA BO3/IyXa U €r0 OUYUCTKH OT MAcCsSHOTO TyMaHa,
BBIJICTISIOIIETOCS TIPU paboTe METaIIo00padaThIBAIONINX CTAHKOB C MPUMEHEHHEM
MUHEPATBHBIX Macell B Ka4eCTBE CMa30YHO-0XJIaKJAIOIINX KUIKOCTEH.

Vempoiicmsea ona 3awumul om nomoxos suepeuu. Ilpu pemieHuu 3amad
3alIATHl OT ITOTOKOB JHEPTHUU BBIACISIOT HCTOYHWUK, MPUEMHHK U 3alUTHOEC
YCTPOMCTBO, KOTOPOE YMEHBILIAET A0 JOMYCTHUMBIX YPOBHU NOTOKOB SHEPIrUU OT
MCTOYHUKA K TPUEMHUKY.

B ob6mem ciayyae 3Y oOnamaer cnocOOHOCTSMHU OTpaxkaTb, MOTJIOLIATh U
OBITh MPO3PAaYHBIM MO OTHOIIEHUIO K MOTOKY sHepruu. [lycTh u3 olmiero moroka
sHeprun 3, noctynaromero Kk 3V (puc. 3.12), yacte D mnorjomaercs, yactb 0
OTpakaeTcsi, a 4YacTb Onp nOpoxoauT CckBo3b J3Y. Torma 3Y MOXKHO
0XapaKTEPU30BATh CHEAYIOLIUMHA OHEPreTUYECKUMU ko3 purmenTamu:
kodpdunmenTom mornomenus = 9/0, kosdduimentoMm otpaxkenus = /90,
ko3 dunmerTom nepemgauan = Smp/3.

Ecou = 1, To 3VY MmOAHOCTHIO MOIJIOMIAET HEPTUI0 UCTOYHUKA, Ipu = 1 3Y
obnmamaer 100% oTpaxkaromeld crnocoOHOCTHIO, a = 1 o03Ha4aeT aOCOJIOTHYIO
npo3payHocTh 3V, T.€. SHEPIUS IPOXOIUT YePe3 YCTPOUCTBO O€3 MOTEPD.

Ha mpaktuke 3ammTbl HauOOJbIIEEe PACHPOCTPAHECHUE TMONYYHIA METOJbI
3alTUTHI U30JIALIMEH U TOTJIOIICHUEM.

Memoobr u3onayuu NCTIOAB3YIOT B Cllydae, KOrJla MCTOYHMK W TPUEMHUK
SHEpPruM, SBJSIOUIMICS OJHOBPEMEHHO OOBEKTOM 3alllUThl, PACHOJAraioTCs C
pa3HbIX CTOPOH OT 3Y. B 0CHOBE 3THX METOJOB JISKUT YMEHbBIIEHUE MTPO3PAYHOCTH
CpeIlbl MEXTy UICTOYHUKOM U TPUEMHUKOM, T.€. BBITTOJTHEHHE YCI0BHS (.

PaccmatpuBasi mporiecc  TPOXOXKACHHS  3ByKa d4epe3  MPEnsITCTBHE
(TIeperopoaKy), MOXKHO BHJETh, YTO MHTCHCUBHOCTH MAJIAOIIETO HA TMPETSITCTBUE
3ByKa Imaj pasmensieTcss Ha DHEPTHI0, OTPAKEHHYIO OT 3TOro mpemnsTcTBus lotp,



MOTJIOUIEHHYIO B HEM [norn u npoumeaunyro yepes3 npenstctue Inp. OueBuaHo, 4T0
UMEET MECTO COOTHOILIEHHE

lotp + Imorn + Inp + = Inax.

[TonenuB 06e yactu 3TOrO0 ypaBHeHHMs Ha Imajg u BBoAsS oOO3HauYeHUsS: =
lotp/Inan; = Imorn/Inan; = Inp/Inan, npuBeaeM ypaBHEHUE K BUAY

++=1.

[Ipu »TOM ompeaenser Kod(PPUIUEHT OTPaKEHUs TMEPEropoKU, — €€
KO3 dULIMEHT MOTJIoMmEeHus, a — KO3 MUITMEHT TPOHUIIAEMOCTH.

O¢ddexTuBHOCTS 3amuThI (1b) onpenenstoT no popmyne

2 = 10lgkw.

OueHKa CTEeneHH 3alMThl MOXKET OCYILIECTBIIATHCS IBYMs CIIOCOOAMMU:

1) onpenenstot ko3¢ guyuenm 3auumol KW B BHII€ OTHOIIICHUS

2) onpenenstoT KodPPUIIUEHT 3alUThHl B BUAEC OTHOIICHUS

[IInpokoe NpuUMEHEHUE ISl CHUKEHUS IMOTOKOB SHEpPruv mnoinyduwinud 3Y B
BH/JIE 9KPAHOB U MOTJIOTUTEIIEH SHEPTHUU.

Yempoiicmea u cpeocmea unoueudyanvnoii 3auwgumet. Ha psine 00beKTOB
PKOHOMHMKHU CYIIECTBYIOT TaKW€ BUJbI pabOT WM YCJIOBHUS TPyAa, IPH KOTOPBIX
paboTarolmuii MOXET MOJY4YUTh TpPaBMYy WM HHOE BO3JICUCTBUE, OMACHOE IS
3n10poBbsi. Emie Oonee onacHele yCIOBUS Ui JIIOJAEA MOTYT BO3HUKHYTH B
Ype3BbIYANHBIX CUTYAIUSAX W JIMKBUJALMHU UX MOCIEACTBUNA. B 3THX ciaydasx s
3aIlMTHI YEJIOBEKAa HEOOXOIUMO TMPHUMEHSTh CPEJCTBA MHANBUAYAJIHLHON 3alllUTHI.
Wx wucnonb3oBaHue JAODKHO OOECHeurnBaTh MaKCHUMaJbHYIO O€30IacHOCTh, a
HEeyA00CTBa, CBSI3aHHBIE C UX NMPUMEHEHUEM, JOJIKHBI ObITh CBEJICHBI K MUHUMYMY.
DTO nocTUraercs CoOJIIOJICHHEM HWHCTPYKIUH Mo uX npuMmeHeHuto. IlocnegHue
pErJIaMEeHTUPYIOT, KOT1a, TOYeMY M KakK JOJKHBI mpuMeHsThest CU3, kakoB AOKEH
ObiTh yxon 3a HumH. Homenknatypa CU3 (puc. 3.19) Bkiarouaer oOUIMPHBII
NepeueHb CPEJACTB, NPUMEHSEMBbIX B TMPOU3BOJCTBEHHBIX ycnoBusix (CU3
MOBCEHEBHOTO  WCMOJB30BaHMs), a TaKXKe CpEACTB, HCIOJIb3yeMbIX B
ype3BbuaiHbiX  cutyanuax (CHU3  KpaTKOBpEeMEHHOTO HCIOJb30BaHus). B
NOCJIEIHUX CIIydasX NPUMEHSIOT MPEUMYIIECTBEHHO W30JUPYIOIIUE CpencTBa
uHauBUAYyanbHOU 3amuTel (MCI3).

a — IMTOK U3 MPO3PAYHOro MoyMkKapOoOHaTa AJiA 3allUThl JIMLA U TJ1a3; 6 —
KacKa 3alllMTHAas; 8 — JIETKWE HAYIIHUKK; 2 — pecnuparop 0e3 KiamnaHa

Howmenknatypa takux MCU3 noctositnHo pacumpsierca. Kak npaBuiio, oHU
00eCIeYynBaOT KOMIUIEKCHYIO 3alllTy YeJIOBeKa OT TPaBMOOMACHBIX U BPEIHBIX
(dbakTopoB, co3/1aBasi OJHOBPEMEHHO 3aIllUTy OPTAHOB 3PCHHUS, CIyXa, JbIXaHHS, a
TaK)Ke 3aIUTy OTACIbHBIX YacTel Tesna uenoBeka. (s 3ammTel oT nHGpaKpacHOTO
U3JTy4YEeHHs] BBICOKUX YPOBHEH HCIONB3YIOT OTpa)Xarolue TKaHU, Ha MOBEPXHOCTH
KOTOPBIX HAaHECEH TOHKHI cjoil MeTaia. [ paboThl B SKCTpEMaIbHBIX YCIOBUSX



(TymeHue TOXapoB U JIp.) HMCHOJB3YIOTCS KOCTIOMBI C  TOBBIIIEHHBIMU
TEIJI03AIMTHBIMUA CBOMCTBAMH.

Mzonupyromue smekTpo3aniutHeie cpeactsa (33C) pa3aenstoT Ha OCHOBHbIC
U JononHuTeNnbHble. Ocnosnble D3C —3TO CpENCTBA 3allUThI, U3OJIALMS KOTOPBIX
JUTUTENIbHO BBIIEP)KUBAET pabouee HANPSHDKEHHUE AJIEKTPOYCTAaHOBOK, YTO MO3BOJISET
C HX IMOMOIIbIO padoTaTh Ha TOKOBEAYIIMX YaCTAX, HAXOMSIIUXCA MO
HaIpsHKEHUEM.

VYkazaTenu HanpssKeHUs, W30JUPYIOIMIME INTAHTH, 3JIEKTPOU3MEPUTEIIbHBIC
KJICHIIM B COOTBETCTBYIOIIEM HANPSKEHUIO KOHCTPYKTUBHOM MCIIOJHEHUU SIBJITFOTCS
OCHOBHBIMHU M30JupyromuMu I3C B 3JEKTPOYCTAaHOBKAX HampsbkeHueM 1o | kB u
Bbiie. Takke K OCHOBHbIM D3C OTHOCATCS: NpU HanpsbkeHun Bbime 1 kB
yCcTpoiicTBa s obOecriedeHus Oe30MacHOCTH TMpPU TPOBEACHUM HWCHBITAHUN |
U3MEPEHUI, CpeICTBA ISl BHIIIOJIHEHUSI PEMOHTHBIX pa0oT, a IpU HaIpsLKEHUH 10 1
KB — aupnextpuueckue nmepuaTkd M pydHbIE MHCTPYMEHTHI JUIsl padOT MOJ ATUM
HaIPSHKECHUEM.

Llonoanumenvhvie I3C — 3TO CPEACTBA 3ALIUTHI, KOTOPBIE CAMH HE MOTYT MPH
JTAHHOM HAIpPSKEHUU O0ECNEeUYUTh 3allUTy OT MOPaXEHUS TOKOM W MPUMEHSIOTCS
UCKIIFOUUTEIBHO COBMECTHO C OCHOBHbIMM JI3C (M30JMpYIOIIME IOJICTAaBKH,
PE3UHOBBIE KOBPUKHU U T.J.)

Kpome D3C npu pabotax ¢ 3JIEKTPOYCTAHOBKAMHU MPUMEHSIIOTCS CPEJICTBA
WHIUBUIYAJIbHOM  3allUThl:  OYKH,  KACKM,  INPOTUBOTa3bl,  PYyKaBHUIIbI,
IIPENOXPAHUTEIIBHBIE MOHTEPCKUE M0SCA U CTPAXOBOYHBIC KAHATBHI.

[Ipumenenne CHU3 wu HCHU3  conpoBOXKIaercs  ONpEAeIECHHBIMU
HEyI00CTBaMHU: OrpaHUYEHHUEM 0030pa, 3aTPyIHEHHEM JAbIXaHUsl, OTPAHUYEHUEM B
nepemMenieHnu 1 T.1. B tex ciyyasx, korga pabouee MECTO MOCTOSIHHO, YCTPAHUTh
ATU HEeYyA00CTBa yAaeTCsl MPUMEHEHUEM 3alIUTHBIX KAOWH, CHAa0KEHHBIX CUCTEMaMH
KOHJUITMOHUPOBAHUS BO3/lyXa, BUOPO- M IITYMO3AIIUTOM, 3aIIIUTON OT U3Ty4YEeHUN U
HHEepreTHYecKux nojei. Takue kaOuHbI MPUMEHSIOT Ha TPAHCIIOPTHBIX CPEJICTBAX, B
ropsyuux 1exax, MamnHHbIX 3a1ax TOC u 1.0.

besonacHoe mpoBeneHne paboT oOecreynBaeTCs TakKe MyTeM MPUMEHEHUs
WHIUBUYAJIbHBIX 3aIIMTHBIX YCTPOUCTB. Tak, npu paboTe Ha BbICOTE, B KOJIOALAX U
JPYTUX OIPaHUYEHHBIX 00beMax HEOOXOJMMO HCIOJIb30BaTh ClacaTesIbHbIE MOsCa,
CTpaxymrluue KaHatsl, a Takxxe CU3.

3aganme 1.CocTaBiieHHE CXEMbl B3aUMHOI'O PACIOJIOKEHUSI 30HBI JICUCTBUS
OITACHOCTH W 30HBI MPEOBIBaHUS PabOTAIOMIETO.

KoHTpoJibHBIE BONIPOCHI:

1. OmacHble ¥ Ype3BbIYANHBIC CUTYaIIUN U UX KJIACCU(PUKAIUS TT0 MECTY
BO3HUKHOBEHMUS.

2. O6mue npaBusaa odecrieueHus: 6€30MaCHOCTH KU3HEICITCIIbHOCTH.

3. OCHOBHBIE CITY»OBI TOPO/Ia, KOTOPBIE CO3aHbI JIS 3alTUThI HACCTICHUS, U
IIpaBHJIa UX BBI30BA.



IpakTueckoe 3ansaTue Ne 4

Tema: Onpenenenre  napamMeTpoB  MPOMBILIIEHHOTO  BEHTHJIMPOBAHUS
MoMeIIeHUM. (2 yaca)

Hean paGorbi: M3yuenue mpubOpPOB i  KOHTPOJS MHUKPOKIHMMATA,
O3HAKOMJIEHME C METOJMKON oOmpeleseHus: BO3AyX0oOMeHa B paboueill 30HE
HECYACTHBIX CIIy4aeB.

Teoperuyeckue cBeleHHA:

Temneparypy Bo3ayxa U3MEPSIIOT PTYTHBIM HJIA CIIMPTOBBIMU TEPMOMETPAMU
npeanoyTuTenbHo ¢ neHou aenenus 0,2 wiu 0,5 C. Tekyinyro 3anuchk TeMiepaTypsl
ocylecTBIsItoT cyTouHbiMu (M-16C) mnncuxpomerpoBru HenenabHbiMH (M-16H)
tepmorpadamu. OTHOCUTEIBHYIO BIAKHOCTh BO3/TyXa U3MEPSIOT IICUXPOMETPAMH C
BeHTusiTopamu (M-34, M-34B u 1.p) u 6e3 Bentuistopa (IIBY-1M u 1.p), a Takxe
rurpometpamu (M-19, M-56 u n.p) u rurporpadamu (cyrounsimu M-21C u
HenenbHbIMU M-21H). CkopocTh ABMKEHHUS BO3AyXa U3MEPSAIOT aHEMOMETPAMH
poTallMOHHOTO  neWcTBUs  (KppuibuaThlii  aHemomerp ACO-3 wu  1.p),
anexkTpoaHeMoMerpamu  (DA-2M, TO-8M, ATD-2, OTAM-3A wu np.) wu
KaTaTepMOMETPAMH.

NHTEeHCUBHOCTD TEIIOBOTO M3IIy4eHHsS u3MepsitoT aktuHomerpamu (OTM u
1,p. ). IlorpemHocTs uM3MepeHus y npuOOpPOB HE JOJKHA MPEBBILIATh BEJIUYMH,
yctaHoBieHHbIX  "CaHutapupiMu  HopMmamu  mukpokimmara” N 4088-86.
KoHneHTpanuio nbuid B BO3yXe OMNPEIEAOT pa3linyHbIMu MeTtonaMmu. Hanbonee
pacnpoCTpaHeH MAacCOBBIA METOJl, OCHOBAaHHBIM Ha IpOKauke uepe3 (QUIbTp
JIO3UPOBAHHOTO 00BbEMa 3arpsA3HEHHOTO BO3/AYyXa, IMOCJIEAYIOIIEM ONpEIEICHUU
npuBeca (QUiIbTpa M BBIYMCICHUH KOHUEHTpalUu MbUIM. J[JIS 3TOro MCHoJIb3yIOT
actiupatop tuna 882 u ¢unsTpsl Tuna AD®A-BII. Hamum npumenenne npuOopsI
UKII-3, [TPU3-2 u a.p. JAMcnepcHOCTh NbUIA ONPEAENISIOT CYETHBIM METOJIOM C
nomouiblo npubopa A3-5 HUIM OCaXKIEHUEM IbUIM W3 ONpPEJEICHHOro o0bema
Bo3ayxa Ha ¢uibTp ADA WM NPEIMETHOE CTEKJIO CIOCIEAYIOIIEM IOJCYETOM
YaCTHUI TIOJT MUKPOCKOIIOM.

Hanuune W KOHILIEHTpalMiO BpPEAHBIX BEIIECTB B BO3AyXe paboueil 30HbI
OMPENENSIOT Ja0OpPaTOPHBIM, JKCIPECCHBIM W aBTOMATHUYECKHUM METOJAMH.
JlaGopaTopHbIii METO OCHOBaH Ha OTOOpe MpoO BO3[yXa W MCCICIOBAHUU HX C
MOMOIIBI0 JTabopaTopHBIX TpHOOPOB (XxpomatorpadoB, crnekTporpados ). Meroa
JA€T TOYHBIE PE3YJbTaThl, HO OH JOBOJIBHO TPYAOEMOK.

Pa6oTta npubopoB 3KCIIpEecCHOro METOAa OCHOBaHa Ha OBICTPO MPOTEKAIOLIUX
XUMHUYECKUX PEAKIHUSAX C HM3MEHEHUEM I[BE€Ta pPEaKTUBOB. M3 HUX B CelIbCKOM
X034iCTBe HaumboJsiee pacnpocTpaHeH npuoop VYI'-2, AM-5. ABTroMaruudeckue
razoaHajn3aTopbl CIYKaT ISl HENPEPBIBHOIO H3MEPEHMsI KOHIIEHTpAlLUMU, Kak
paBUiIO, KaKOro-HUOYAb OJJHOTO KOMIIOHEHTa B CMECH ra3oB. X mpUMEHSIOT 1is
YOPaBIEHUSI TEXHOJOTMYECKUMHU TIPOLIECCAMHU, PETUCTPALMHU  HU3MEHSIOLIUXCS



MapaMeTpoB ra3a W MOJA4YM CUTHAJNAa B CIIy4ae INPEBBILICHUSA 3aJaHHOTO YpPOBHS
(ITAK).

KoHTponbs comepkanusi BpeAHBIX BEIIECTB B BO3Ayxe paboueil 30HBI
OCYULIECTBJISIIOT B COOTBETCTBUU C METOAMYECKUMU yKazanusmMu Munzapasa CCCP
N3936-85 u I'OCT 12.1.005-88.

HNPUBOPHI JJIs1 UBSMEPEHUSA TEMIIEPATYPBI BO3YXA

JIns u3MepeHusl TeMIepaTypbl BO3AyXa MPUMEHSIOT PTYTHBIE, CIUPTOBBIE U
ANEKTPUYECKUE TEPMOMETPHI.

VYkazaHHbIE TEPMOMETPHI PACCUUTAHBI HA U3MEPEHUE TEMIIEpaTyphl JIUIIb B
MOMEHT HaOJIFOICHHSL.

HccnegoBanue TeMIepaTypHOrO peXHMa MPOBOJUTCA C  MOMOUIBIO
MaKCHUMAJIbHBIX U MUHUMAaIbHBIX TEPMOMETPOB.

Maxkcumanvrvle mepmomempyol - pmymusie. BHyTpu pe3epByapa TEpMOMETpa
BIIAUBACTCS CTEKJISIHHBINA IITU(, KOTOPBIM HACTOJIBKO CYXAaeT MPOCBET KamwuIspa,
YTO MHMO HETO PTYTh MOXET JHUIIb NPOXOAUTh MPH PACIIUPEHUH, KOTOPOE
HaOJI0aeTcsl MpU  TOBBIICHUM TeMmmepaTypbl Bosnyxa. [lpu moHmxeHuun
TeMIEepaTyphbl CTOJOUK PTYTH, BOLIEAIINN B KAaUJUIIP, YKE HE MOXKET OMYCTUTHCS
BHU3, U PTYTh OCTAETCSI B TOM MOJIOKEHUU, KOTOPOE YCTAHOBUJIOCH MPU MAaKCUMyMeE
TeMrepaTrypbl. BenmnunHy MakCUMalibHOU TeMIEpaTypbl OTCUUTHIBAIOT 110 BEPXHEMY
YPOBHIO PTYTHOTO CTOJI0A.

MunumanvHovle mepmomempsl - chupmogvle. B kanwusipHoOMl TpyOke
TEPMOMETPAa UMEETCS TMOABUKHOM CTEKISHHBIMIITU( C TUIOCKMM YTOJIIEHUEM Ha
koHmax. Ilepeq HaOmomeHMeM HWXKHUKW KOHeEll TepMomeTpa (pe3epByap)
MOJHUMAIOT BBEPX /O TE€X MOp, MOKa MTU( MO BIUSHUEM COOCTBEHHOW TSHKECTH
HE CHYCTUTbCS JO MEHHUCKa CIOHpTA. 3aTeéM TEPMOMETP YCTaHABIMBAIOT
ropu3oHTaNbHO. [Ipy TOBBINIEHUH TeMIepaTypbl CIUPT, PACHIUPSACH, CBOOOJHO
MPOXOAUT TO Kamwuisipy He aBurasmTud. [Ipu cHWKEHUM TeMrepaTypbl JJIMHA
CIIUPTOBOTO CTOJIOMKA YMEHBINIAETCS M MOBEPXHOCTHAS TUICHKA YBJICKAET 3a COOOM
mTUdT K pe3epByapy [0 TeX TMOp, MOKa HE YCTAaHOBUTCA camasi HH3Kas
temneparypa. OnpeaeneHne MUHUMaIbHON TeMIepaTypbl IPOU3BOJUTCA MO KOHILY
mTudTa, Handoee yJan€HHOMY OT pe3epByapa TepMOMETPa.

Onexmpuueckuii mepmomemp. Jljid U3MEpeHUs TeMIlepaTypbl BO31ayXa, a
TaKXke psjia TOBEPXHOCTEH (CTEHBI, MOYBHI, U AP.) HEPEAKO MPUMEHSIOT pa3InuHbIC
AJIEKTPOTEPMOMETPBI, TPHUHIIUI PaOOTHl KOTOPHIX OCHOBAaH Ha BO3HUKHOBEHHH
TEPMOTOKa B Ienu. B KadecTBe JaTyuMKa WCHOJB3YIOTCS TEpMONaphl WU
TEPMUCTOPBI. PerucTpatopoM CiIyKUT 3SJIEKTPUUYECKHE TallbBAHOMETPHI, NIKajia
KOTOPBIX MPOTpagyupoBaHa B TIpaaycax. DIJIEKTPUYECKHE TEPMOMETPbl HMEIOT
OOJIBIIIYIO TMOTPENTHOCTh H3MEPEHUN, HO € HMX IOMOIIBI MOXHO IPOBOJUTH
W3MEPEHUS B 3HAYMUTEILHOM JIMala30He U3BMEHEHUM TeMIepaTyp.



Tepmoepagh. Inst cucTeMaTUYECKOro HaOMIOACHUS 32 XOJIOM TeMIEpaTyphl B
TEYEHUE TPOJOIKUTEIHPHOTO BPEMEHH IMOJIb3YIOTCS CAMOIHUIITYIIUMHA MPUOOpaAMU-
tepmorpadaMu,  BOCIPUHUMAIONMIEH  JETAJIbI0  KOTOPHIX  SBISIETCS  JIHOO
OMMeTaIM4YecKasl TUIACTUHKA, COCTOAIlas W3 CIHAasHHBIX METaIOB, HUMEIOIIUX
pa3IMYHBIA TeMIepaTypHbId KOA(POUIIMEHT JTUHEHHOTO paciiupeHus, MO0 mojas
METAJJIMYECKAs [JTACTUHKA, 3alI0JIHEHHAS TOIYOJI0M Wi cnuptoM. [Ipyu n3amMenenuun
TEMIEPATYpPbl BO3AYyXa MEHSAETCS KPUBHU3HA IUIACTUHOK, YTO 3aBHCUT OT
TEeMIIepaTypHbIX KO3()PUIMEHTOB B MEPBOM Ciydae, TUOO OT M3MEHEHHs 00BhEMa
TOIyOJa WM COUpTa BO BTOPOM ciiydae. M3MeHEeHHE KpPUBHU3HBI IUIACTHHOK
nepenaéTesi CTpeske, KoTtopas MaéT KoJjieOaTenbHBIC JBMKCHHS BBEPX W BHU3, H
TaKUM 00pa30M Ha JICHTE 3amluChIBacTCs Temieparypa. JIeHTb pasrpadieHsl 1o
TOPU30HTAIN HA HEACNH, JHU U Yachl U MO0 BEPTUKAIM HA MMOKA3aTelId TEMIIEPATypPhl
ot -30 no + 40 C.

HNPUBOPHI 151 USMEPEHUSA BJIAKHOCTHU BO3IYXA

JIns  ompenelieHUs BIAXXHOCTH BO3AyXa MPUMEHSIOT IICUXPOMETPBIL,
TUTPOMETPHI U TUTPOTPaAdHI.

Cmayuonapnoiti ncuxpomemp (Aezycma) COCTOUT M3 JBYX OJIMHAKOBBIX
PTYTHBIX WM CIHPTOBBIX TEPMOMETPOB, YCIOBHO HA3bIBAEMBIX «BIIAXKHBIM» U
«cyxum». PesepByap «BIaXHOTO» TEepMOMETpa OOEPHYT KYCOYKOM MaTepuu
(Oatuct, mMapiisi), KOHEI[ KOTOPOro OMYIIEH B COCYJ C JUCTHUUIMPOBAHHOM BOJIOM.
BepxHuil kpaii cocyza JOJKEH HaXOJIUThCS HA paccTOSHUU 3-4 cM OT pe3epByapa
TepMoMeTpa. C MOBEPXHOCTU BIIAXKHOW Mapju IMPOMCXOAUT UcIapeHue Bonabl. Ha
MpoLIeCC UCTIAPEHUS 3aTPAYMBAETCS TEIIO, OATOMY «BJIAKHBIN» TEPMOMETP OyIeT
OXJIQKJAaThCsl M TOKa3bIBaTh OOJiee HU3KYIO TeMIeparypy, 4em «cyxoi». Ilpu
OMpENICJICHUH BJIAXKHOCTU BO3JlyXa MNpUOOp CIEAyeT OrpajuTh OT HCTOYHUKOB
U3IIy4eHHUs] W CIOy4YalWHbIX JBW)KEHMM Bo3ayxa. OT4U€Thl NOKa3aHWi 000uX
TEPMOMETPOB Tpou3BoaaT uepe3 10- 15 MuHYT mocie yCTaHOBKHM HpUOOPOB.
AOCONIOTHYI0O ¥ OTHOCHUTEIBHYIO BJIQXHOCTh BO3JyXa OMNPEACISIOT IO
CHeruaIbHbIM POpMYJIaM IMICUXPOMETPUUYECKON TabIHUIIE.

Acnupayuonnviti  ncuxpomemp  (Accmana) TaKKe  COCTOMT W3 JIBYX
OJIMHAKOBBIX TEPMOMETPOB - «CYXOI'0» M «BJIAXKHOro». Pe3epByapbl TEpMOMETPOB
3aKJIIOUYCHBl B METAUIMYECKUE TPYOKU, KOTOPHIE OJHOBPEMEHHO 3aIlUINAIOT UX OT
JYYUCTOrO Tersa. PesepByap BIaXHOro TepMomeTpa oO0EpHYT Oatuctom. B
BepxHEe dYacTm mnpubopa HUMEETCS YacOBOM MeXaHW3M, COCAMHEHHBIA C
BEHTUJIITOPOM, KOTOPBIA OOECTeunBaeT 3acachlBaHUE BO3JyXa C IOCTOSHHOM
CKOPOCTBIO Uepe3 MeTaUTMUECKUE TPYOKH C pe3epByapaMu TEPMOMETPOB.

[lepen ompenenenrieM BIAXXHOCTH BO3AyxXa OaTHUCT Ha pe3epByape
«BJIAXKHOTO» TEPMOMETpPA CMAYMBAIOT JUCTWIUIMpOBaHHOW Bogou. [lis 3Toro
MOJIB3YIOTCS CIIEMANIbHO MpuiiaraeMoi K npubopy nunetrkoi. Ilocne cMaunBanus
Karuii BOJbI, OCTABIIIKMECS] HA BHYTPEHHEN CTEHKE METANTMYECKOU TPYOKH, YIaIsSIOT



NOJIOCKOM (punbTpoBaHHOM Oymaru. 3aBOAST 4acOBOWM MEXaHM3M 110 oTkasa. [Ipu
3TOM HCCIEAYEeMbIil BO3IyX 3acachlBaeTcsi B TPYOKH, OMBIBasi pe3epByaphl
TEPMOMETPOB, 3aTEM IIOCTYMaeT B BEPTUKAIBHYI0 METaJUIMYECKYI0 TPYyOKY,
PacHoJIOKEHHYIO MEXy TEPMOMETPaMH, U YJAISETCs Yepe3 OTBEPCTHS B BEPXHEU
yactu npubdopa. Tak Kak BO3IyX IBHKETCS C IOCTOSHHON CKOPOCTBIO (2M/CeK),
UCITAPEHUE BOJBI C TOBEPXHOCTHU PE3EPBYAPA «BIAXKHOI0» TEPMOMETPA IPOUCXOAUT
0osiee paBHOMEpPHO, YEM B ICUXpOMETpe ABrycTa, U HE 3aBHCUT OT CKOpPOCTHU
JIBIWKEHUs BO3lyxa B noMmemleHuH. [lodTomMy acnupanyoOHHBIA IICHXPOMETP
SBJIIETCS 00JIEe COBEPIIICHHBIM MMPUOOPOM.

Boruncnenne aOGCOMIOTHOM W OTHOCHUTENBHOW BIAXKHOCTH BO3AyXa IMPH
WCITOJIb30BAaHUU ACHUPALMOHHOTO TICUXPOMETPA MPOU3BOAUTCS MO CHEUUATBHBIM
dbopmyamM U ICUXPOMETPUIECKON TaOIHIIE.

l'uepomemp - npubop, ¢ MOMOULIBI0 KOTOPOIO MOKHO HEMOCPEICTBEHHO
OIpEEIUTh OTHOCUTENBbHYIO BJIAXKHOCTh Bo3ayxa. llpubop mpexacrasiser coboit
pamy, B KOTOpPOW BEPTUKAJIbHO HATAHYT 00€3)KUpPEHHBIA >KEHCKHM Bonoc. OnuH
KOHEIl BOJIOCAa YKPEIUIEH Ha BEPXHEW YacTU pambl, APYrod (HUKHUN) MEPEKUHYT
yepe3 OJIOK U K HEMY MPUKPEIUIEH HEOOJIBIION Ipy3, IPH MOMOIIX KOTOPOTO BOJIOC
BCETrJa HaXOJUTCS B CIErKa HaTIHYTOM cocTOosiHMU. K OJOKY mpUKpernieHa CTpeka.
[Ipn yBenmMyeHUM BIAKHOCTU BO3JlyXa BOJOC YHJIMHSAETCS, MPU YMEHBIICHUH
BJIQXXKHOCTH - YKOpayuBaeTcs. MI3MEHEHHs IIMHBI BOJOCA NMPUBOJAT B JABUIKCHUE
CTpEeJKy, KOTopas nepeMemaercss no Ikaie. Ha mkane HaHeceHbl LHUQpBHI
OTHOCUTEIBHOW BJIAJKHOCTH B IIPOLIEHTAX.

lTuepoepag) - camonuuymuii  npuOoOp, KOTOPBIA MpUMEHsETCA IS
HEMIPEPBIBHOM PETUCTPALMM W3MEHEHHM OTHOCHUTENIBHOW BIIAXKHOCTH BO31yXa B
TEUEHUM JUIUTENbHOTO BpemeHu. [Ipubop ycTpoeH anamorudydo tepmorpady. B
KaueCTBE BOCIPUHUMAIOIIECH YacTH (JaTUMKa), pearupyromeid Ha HW3MEHEHHE
BJIQXKHOCTH BO3/yXa, CIIY>)KUT ITy4OK BOJIOC, HATAHYTBIA Ha pamy. [Iy4ok B cepeaunne
HAJEeT Ha KPIOYOK, KOTOPBIA IPU MOMOLIM CUCTEMBI PbIYaroB COEOUHATCS CO
CTPEJIKOM, 3aKAaHYMBAIOLICUCA NepoM. B 3aBUCHUMOCTH OT BIIAXKHOCTH BO3JyXa
JUIMHA IIy4Ka BOJOC HW3MEHSETCSA, 4YTO NPHUBOJUT B JBIKEHUE PBIYAXKH U
COEJIMHEHHYIO C HUMH CTPEJIKY, KOTOpas BbIYEPKUBAET HA JeHTe OapabaHa KPUBYIO
OTHOCUTEIBHO BIIAXKHOCTH. IIpaBWIIBHOCTH TMOKa3aHUW TUrporpada cieayer
MPOBEPATH 10 ACHUPALIOHHOMY IICUXPOMETPY.

HNPUBOPHI JiII HU3MEPEHUA CKOPOCTH JBUXEHUSA
BO3YXA.

JIist  M3MepeHHsi CKOPOCTH JIBIDKCHUS BO3JyXa MPUMEHSIOT MPUOOPHI,
Ha3plBacMble  aHemMoMeTpamu.  CyIlecTBYIOT aHEMOMETpPbl  YalllEYHbIE WU
KpbLIbYATHIC.



Yaweunsiii, anemomemp NpeIHA3HAUYEH ISl U3MEPEHUSI CKOPOCTU JBUKEHUS
BO3ayxa B mpenenax oT 1 mo 50 m/cex. B BepxHeil yactu mpuOOp MMEET 4YeThIpe
MOJIBIX MOJIyIIApHs, KOTOPBIE MOJ BIMSHHEM IOTOKA BO3/JyXa BpPAILAIOTCS BOKPYT
BEPTUKAIbHON ocu. HmkHHMII KOHEIl OCH TIpW TOMOINM 3yOdaToi Tmepemadu
COCJIMHEH CO CTpelikamMu Ha MudepdiaTe, KOTOpble MEPeIBUrascCh IO IIKaje,
YKa3bIBAIOT YMCIO METPOB. bonblmas cTpeiaka MOKa3blBAET E€IUHUIIBI METPOB,
MaJjieHbKHE CTpeJKU (B 3aBUCHUMOCTH OT HMX KOJIMYECTBA) IOKA3bIBAIOT COTHH,
TeicsTuM U Oosiee MeTpoB. COoKy mudepbdiaTa nMeercs KHOMKa (MM KOJEYKO), C
MOMOILBI0 KOTOPOH BKIIFOYAETCS M BBIKIIOYAETCA CUETYMK OOOpPOTOB CTPEJIOK.
[lepen HauyamoM M3MEPEHUI MPU BKIFOUYEHHOM CYETYHMKE U XOJIOCTOM BpallCHHH
YalleyeK 3alKChIBAIOT MOKA3aHMs BCEX CTPEJIOK. 3aTEM OJHOBPEMEHHO BKIHOYAIOT
CUETYMK AaHEMOMETpA M IYCKAaIT B X0J ceKyHaomep. HalmoaeHue mpoaoinkaroT
HECKOJIBKO MHHYT, IIOCJE€ YEro CYETYMK BBIKIIOYAIOT W 3alHCBhIBAIOT BHOBb
MOKa3aHusi CTpeNioK. M3 mocienHux MOKa3aHWil BBIUMTAIOT TMOKa3aHUs MpUOOpa,
CHATBIE JO IPOBEIEHUS 3aMEpPOB, PA3HOCTh JEJAT HA YHUCIO CEKYHJ, B TEUCHHE
KOTOPBIX BEJIOCh HAOJIIO/ICHHE.

Kpvinbuamoiti  anemomemp MOCTPOEH TaK Ke, KakK YalleYHbId, HO
BOCIIPUHUMAIOIIEH 4YacThlO Yy HEro SBIAECTCS HE TMOJyllapusi, a JErkue
IIOMUHUEBBIE KpbUIbs. [Ipubop Oosiee YyBCTBUTENEH, MO3BOJSET HU3MEPSTH
ckopocTb OT 0,5 1o 15 m/cex. CHATHE MOKa3aHUN M pacdeT CKOPOCTU IMPOU3BOIUT
TaK ke, KaK ¥ B CJIy4ae C yalieyHbiM anemoMetpoM. Eciu nenenus Ha nudeponmarax
aHEMOMETPOB HE COOTBETCTBYET TOYHO MeETpaM, I OINPENENICHUS CKOPOCTH
MOJIb3YIOTCS TpauKOM, MpUIaraéMbIM K puoopy.

NMeroTcss pa3HOBUAHOCTH KpPBUIBYATOIO AHEMOMETpPA CO CTPYHHOU OCBIO
BETPONPUEMHHKA, U3BECTHAS TOJl HA3BAHUEM CTPYHHOI'O WJIM PYYHOTO aHEMOMETpa
(MexaHu3M npubdopa 3aKperieH B METAUIMUECKOM KOpIyce, CHAaOXKEHHON PYyUYKOi).
[Tpubop mpenHazHaueH AJig MPOBEPKH BEHTHIISIIIMOHHBIX YCTAHOBOK M M3MEPEHMUS
CKOPOCTH JIBMKEHUS BO3/lyXa B MPOMBIIUIEHHBIX YclOBHsX. OH OTJIMYaeTcs
00JIbIION YyBCTBUTEIBHOCTHIO U PACCUUTAH HA M3MEPEHUS] CKOPOCTH BO3IYLIHOTO
notoka nopsaka 0,3 - 0,5 m/cexk. [IponomkurensHocTh HaOMOAeHHS 1-2 MuHYTHI. K
npubopy npuiaraercs aBa rpaduka, ¢ TOMOUIBIO KOTOPBIX MOXXHO, 3Hasi Pa3HOCTh
MEXIy KOHEUYHbIMU U HAYaJIbHBIMU MTOKA3aHUSIMU CTPEJIOK U YACTHOE OT JEJICHHUS €€
Ha YUCIO CEKYH] HAOJIOJIEHUS, ONPENCIUTh IO TMOCIEAHEH BETUYMHE HCKOMYIO
CKOPOCTb BO3JIYIIIHOTO IIOTOKA B METPax 3a CEKyH]Y.

Kamamepmomemp. Ouenb cinaOble TOTOKU BO3/IyXa ONPEIEISIIOT C MOMOIIBIO
KaTaTepMOMETPOB, TPEJCTABISAIONIUX COOOM CHUPTOBOM TEPMOMETP CO IIKAJIOH
35°-38°C wm 33°-40°C. KartarepMoMeTphl TMO3BOJISIOT OINPEACHATh Mallble
CKOPOCTH JBMKEHUS BO3/lyXa, MeHee 1 m/cek.

OIIPEJIEJJEHUE BO3JIYXOOEMEHA PABOYEH 30HbBI



[Ipou3BoACTBEHHAs BEHTUJISIUSA - 3TO CUCTEMA YCTPOMCTB, JUIsl 0OecreueHus
Ha paboueM MeCTe MUKPOKIMMATa U YHCTOTHI BO3IYIIHON CPEbl B COOTBETCTBUU C
CaHUTAPHO-TUTUCHUYECKUMHU TPEOOBAHUSIMHU.

NHTEHCUBHOCTDh TOCTYIUICHHWSI WM YIOAJICHHUS BO3IyXa W3 IOMEIICHUS
Ha3bIBacTCA 6030yX000menom. OTHOIEHHE BO3Ayxoo0MeHa L, M%/4 Kk o00beMy
BEHTUJIUPYEMOTO nomenieHus V, M® Ha3BIBACTCS KPAMHOCHbIO
6030yxo00omenom K=L/V, oHa mOKa3bIBaeT, CKOJIBKO pa3 B TEYCHUH 4Yaca
3aMEHSIETCS BO3/IyX B IOMEIICHUE.

Bo3ayxoo0mMeH B MPOM3BOJACTBEHHBIX MOMEIIEHUAX OMPEISIIETCS PacueToM
3aBUCUMOCTH OT BHJA M KOJIMYECTBA BBIJCISIONINXCS B IOMEIIEHUU BPEIHBIX
BELLECTB.

llpu svl0enenuu 2azo8, napos, nuiiu 8030yX000MeH ONPeOesiemcsL:

I—:G/guon'gnpy

rae G - CKOpOCTh BBIAEICHUS BPEIHBIX BEMIECTB M2/4.;

Opon~ TIPEACIBHO JIOMyCTHMAasl KOHIICHTpAlUs JAHHOTO BPEIHOTO BEIIECTBA
MT/MS;

Onp- KOHILIEHTPALMS STOTO BENMIECTBA B IPHUTOYHOM BO3IyX€e MI/M>,

Ilpu 8vl0enenuu enazu 8030yxo0bMmen onpeodensemcsi:

L:Gnn/p(dm,n'dnp);

r71€ Gy~ CKOPOCTh MOCTYIUICHUS BOJISIHBIX MApOB B MOMEIIEHHUE T/4.;

p- IIIOTHOCTE BO34yXa KI/M° ;

der, Onp- COZlEpKaHUE BIIATH B YIAISIEMOM M IPUTOYHOM BO3IyXE T/KT.

IIpu uzbvimke menna onpeoensom:

L=3600 Qmﬁ /Cp(Tu'Tn)1

rae Qus - M30BITOYHAST TEIUIOTa, IIOCTYyMaroImas B TOMCIICHHE U
oOyCIIOBIIMBarOIIasl HAarpeB Bo3ayxa B HeMm, J[x/c.

C- yAenbHas TeroeMKocTh Bozayxa Jx/(krxK);

p- IUIOTHOCTH Bo3ayxa npu t=293 °K. kr/m?. ;

Ty, Ty- TEMIEpaTYpa y1ajisieMoro u NpuToyHoro sozayxa K.

[Ipu BBIIETICHUHN B TTIOMEIICHHUH HECKOJIBKUX BPEIHBIX BEIIECTB pacueT BEAYT
1o KakmoMy u3 Hux. Eciu 3TH BemecTBa HE3aBUCUMOTO JICHCTBHSI, TO TPUHUMAIOT
HauOOJbIIUK BO3yXOOOMEH, a €ClM OJHOHAIpPABICHHBIA CYMMHUPOBAHHBIM
BO3IyX000MeH. BHE 3aBHCHMOCTM OT pacyeTa B IOMEHICHHUSAX, HMMEIONIUX
€CTECTBEHHOE TPOBETPHBAHKE, BeIWYMHA L B cooTBeTCTBUM C TpeOOBaHUAMHU
nomkHa ObITh He MeHee 30 M3/4 Ha uenoseka npu V moMemenus menee 20M° Ha
uenoBeka, U He MmeHee 20M%/4 mpu Gombmiem V nomemenus. Ilpu oTcyTcTBUM
ecTeCTBEHHOI BeHTWIALuH L nomkeH ObITh He MeHee 60 M°/4 Ha YeJOBeKa, a ero
KpaTHOCTh HE MeHee 1.

BeHTHIsIIMOHHBIH BO3MyIIHBIA OanaHc - Ly/Ly,- kKonmmdecTBOo momaBaemoro
BO3JIyXa K YIAISIEMOMY B €IMHUIIAX BPEMECHHU.



Lup/Ly: =1 - ypaBHOBEHICHHBIH BO3AYIIHBIH OamaHCc (B OOJBIIMHCTBE
CIIy4aeB).

Lup/Lyz >1 - TONOXUTENBHBIA (XapaKTEepU3yeTCsl TMOBBIIICHHBIM TaBIICHHS
BO3/yXa B MOMEIEHUH, CO3/Ia€TCsl B TEX CIydasix, KOrja HEOOXOJUMO HCKIIOUUTH
MomaJaHke B MOMEIIEHUE HAPYKHOTO, O0Jiee TPSI3HOTO BO3/IyXa).

Lup/Lys; <1 - oTpHIIATEBbHBIN (XapaKTepH3yeTCsl pa3psKCHUEM B MTOMEIICHUH,
OpPUMEHSIETCS KOTJla HEOO0XOJUMO HCKIIOUUTh MPOHUKHOBEHHUE 3arps3HEHHOTO
BO3JlyXa ¢ paboYero yyacTka B OKPYKaloIyl0 Cpely WM B CMEKHOE MOMEIICHHE).

KOHTPOJIBHBIE BOITPOCHI:

1.  Kakue npuOOpbI UCTIONB3YIOTCA ISl U3MEPEHHUS TEMIIEPATYPHI.

2. VY CTpolCTBO acMpalMOHHOIO MCUXPOMETpa AccMaHa.

3.  Kakue npubopsl UCHOIB3YIOTCS AT U3MEPEHHUS] CKOPOCTHU JBUKCHHUS
BO3/YyXa.

IIpakTHyeckoe 3ansaTue NeS
Tema: Onpenenenrie 3abUIEHHOCTH BO3yXa IMPOU3BOACTBEHHBIX NMOMEIICHHM. (2
yaca)
Heab 3anaTusi: O3HaKOMUTHCSI C UCTOYHUKAMU TBUIM Ha MPEANPUSATUU, CTEIEHBIO
BO3JICHCTBHSI IBUIM HA OpPraHU3M 4YeJoBeKa. V3ydnTb METOABI OIpECIICHHUS
CoJepKaHusl MbUIM B padbodeil 30He. OmnpenenuTh CoJep)KaHHWE MbUIM B BO3AYXE
BECOBBIM METOJIOM, AaTh CAHUTAPHYIO OLICHKY

Teopernveckue cBeeHUs

B npoMBIIIIIEHHOCTH TPU MHOTUX TEXHOJIOTMUECKHUX IMPOLIECCAX BbIACIAETCA
NbLIb, 3arPsA3HSAIONIAs BO3AYIIHYIO cpely. [Ibuib mocTymnaer B BO3ayX padoyel 30HbI
IIpU MIPOU3BOJACTBE LIEMEHTA, TUIICA, U3BECTH, KEPAMUKH, CTEKJIA, JTETKUX MOPUCTHIX
HAIOJIHUTENIEH, CTEHOBBIX MaTepuaioB, O€TOHa, JHHOJEeyMa, Tojs, pybOepouna,
nepramMpHa, NeHoIIacTa M MHUHepajoBaTHBIX IUMUT. [Iblb mpencraBisieTr coOoii
MeJbyaiiie TBEpble YaCTHUIbl, CIIOCOOHBIE HAXOIUTHCA B TEUEHHE HEKOTOPOTO
BPEMEHHU B BO3JlyX€ BO B3BEIICHHOM COCTOSHMH. [Ibulb — 3TO aspoanHamMuyUecKas
cucrema.

CucreMsbl, B KOTOPBIX TUCIEPCUOHHOM CPENON SIBISIOTCS ra3bl, a JUCIIEPCHON
(a3oii — B3BELIEHHBIE YACTHIIbI, HA3bIBAIOTCSA A3POAMCHEPCHBIMU CHUCTEMAMH WIIH
a’po30isIMU.  A3pO30JIM, COAEpXKAIIME MEJbYalIIMe YacTUYKH KUIAKOCTH,
Ha3bIBAKOTCS TyMaHaMU. A3p030JIH, COAEPKAIME MEJIbYaiIne TBEPAbIE YACTHIIBI,
Ha3bIBAOTCS JIBIMAMH.

HcTounnkamu o0pa3zoBaHus MPOU3BOACTBEHHOMN IBLIH SIBJISIFOTCS CIIEAYIOLINE
MIPOILIECCHI: MEXAHUYECKOE HM3MENBUYEHUE TBEPABIX BEUIECTB, TOPEHHUE TOIUIMBA,
KOH/JICHCAIUs [TapOB U XUMHUYECKOE B3aMMOJICCTBHUE BEIECTB.

OngHUM M3 BEAyHIMX TEXHOJIOTMYECKHUX MPOLECCOB SIBISETCS JIEKTPOCBApPKA.
[Iponecchbl CBapKU COMPOBOXKIAKOTCA HMHTEHCUBHBIM BBIJEIEHUEM IIBLIIN, COCTOSIIIEN
U3 OKCUJOB METAJUIOB M JIPYTUX 3JEMEHTOB, BXOJSIIUX B COCTaB 3JIEKTPOAOB, UX



oOMazku u (urocoB. Haunbosee omacHbIMU COCTaBJSIOIIMMUA CBAPOYHOW MBUIH
SBJITFOTCSL OKCHJIBI JKeJie3a M MapraHila, XPOMOBBIM aHTHAPUA W (TOPUCTHIE
coenuHenusa. KonuuecTtBo oOpasyromiedics mnbeud  jgocturaet S0r Ha 1kr
AIEKTPOAOB, PACXOAYEMBIX IIPU CBAPKE.

[Ipu1p mOJpa3enseTcsl Ha OPraHUYECKYH0, HEOPraHUYECKYI0 U CMELIAHHYIO.
K oprannueckoil MbIIM OTHOCATCS IbUIb KUBOTHOTO U PACTUTENBHOTO
MIPOUCXOKJCHHUS: KOKEBEHHAsl, TEKCTHIIbHAS, ApeBecHas u ap. K HeopraHmyeckum
BUJIaM TIbUIM OTHOCHUTCSI TbUIb MUHEpaJIbHAs (LIEMEHTHAs, KBaplieBas, yrojabHas H
T.J.), @ TaKKe MeTaJyinyeckas. [ WrueHnyeckas BpPEIHOCTb MbUIM 3aBUCHUT OT
CTEIICHH €€ W3MEJIbYCHHs, TO €CTb OT JUCIIEPCHOIO COCTaBa, OT KOJWYECTBA
BJILIXaeMOM MBUIN, OT (POPMBI I XUMHUYECKOTO COCTABA.

[Io xapakTtepy IE€UCTBHSI Ha OpPraHU3M YEJIOBEKAa NPOMBIINUICHHAS MbLIb
MOApA3AEIAETCA Ha pa3Ipakarollylo U Tokcuueckyro. K rmepBoii rpynme oTHOCATCS:
MUHEpaibHasi, METAJUIMYeCKas U JpeBecHas Mbulb. [IpomomkuTenbHas paboTa B
YCIIOBUSIX 3aIBUICHHOTO BO3/yXa MOXET MPUBECTU K XPOHUYECKUM 3a00JICeBAaHUSM
JIETKUX — THEBMOKOHHO30M, a TAK)Ke 3a00JICBAHUSIM KOXKHU — JCPMAaTUThI, SK3EMBbI.

Tokcuueckre MbUIM — MbUIb PTYTH, CBUHIIA, MBIIIbSIKA U APYTHE, PACTBOPSSACH
B OMOJIOTUYECKUX Cpelax JNEHUCTBYIOT KaK BBEJCHHBIA B OPraHU3M S U BBI3BIBAIOT
€ro OTpaBJICHUE.

[Io cTeneHn TUCHEPCHOCTH PA3IUYAOT TPU KATETOPUU TIBUIH.

1) mpuIb ¢ yacTuiiamu pazmepom 0osee 10 MK, OcealolMMU B HEMIOIBHXKHOM
BO3JlyX€ C BO3pACTAIOLIEN CKOPOCTHIO;

2) meutb ¢ yactuniamu oT 10 Mx 10 0,1 MK, ocenarouMu B HEMOABUKHOM
BO3JIyX€ C IOCTOSIHHON CKOPOCTBIO;

3) mpuIb ¢ yacTuamMu pazmepoMm MeHee 0,1 MK, KOTOpbIe HE OCealoT JaXXe B
HEMOJIBUKHOM BO3IyXE.

HaulGonee onacHo#l aJis 3710pOBBS SIBIISETCS TBUIbL TPEThEH KaTEropuu, Tak
KaK [PHU BJIBIXaHUU OHA MOJHOCTHIO OCTAETCA B JIETKUX.

[1b11b MOXET MPOHUKATh B OPraHU3M YEJIOBEKA TPEMS MyTSAMU: YEPE3 OPTraHbI
JbIXaHUS, KETYIOYHO-KUILIEYHBIA TpakT M KOXy. KpomMe 3TOro MHOrue mbUIn
(KBapLEBbIM NECOK, IEMEHT, YTroJIbHAas MblIb) 00J1aJal0T adpa3uBHBIMUA CBOWCTBAMH,
JPYTHE BBI3BIBAIOT KOPPO3UI0 METAUIMYECKUX YacTed 00OpyAOoBaHUs, HEKOTOPHIE
BUJIBl TBUIM  CIIOCOOHBI  BOCIUIAMEHSTHCS W B3pbIBaThbCs. Takue MbUIM
MOAPA3JAEIAIOTCS HA MOKAPOOMACHBIE ¢ HU3ILIMM MPEIesIOM BOCIUIAMEHEHHUS BbIIIE
65 1/M U B3pHIBOOMACHBIC, Y KOTOPBIX HIDKHHMMA TIpeaesl BOCIUIAMEHEHHS] MEHEe
65 r/m.

Jnsi  OLEHKM 3ambUJICHHOCTH BO3AYIIHOW CpeAbl MPOU3BOACTBEHHOTO
MOMEIIEHUs] HEOOXOJUMO 3HaTh MacCy TbUIM, €€ KauyeCTBEHHBIM COCTaB —
KOJIMYECTBO MBUIMHOK B €UHUIIE 00beMa BO3yXa, pACTBOPUMOCTh U TOKCUYHOCTD,



a Takke uX ¢GopMy. 3ambUIEHHOCTh BO3/AyXa MOXKHO OIPEIECIUTh BECOBBIM,
CUETHBIM, JIEKTPUUECKUM U (POTOIIEKTPUUECKUM METOIaMHU.

Ha kaxgoMm mnpeanpusTUu JOJKEH OCYIIECTBISATHCS CHUCTEMATHUECKUN
KOHTPOJIb 32 COJEP)KaHUEM BPEAHBIX BEIIECTB B BO3AyXe pabodeil 30HBI. DTOT
KOHTPOJIb MPOBOJIAT 3aBOJICKHE CAHUTApHBIE JTa0OPATOPHHU, a TAKKE TOPOACKHE UITH
paifoHHBIE CAHUTAPHO-IIHIEMUOJIOTHYECKUE CTAHIIHH.

MeToabl KOHTPOJIS 3arpsi3HEHUs BO3IYIIHON Cpeibl MOApa3leNsioT Ha TpU
TPYIIIBL: Ja00paTOpHbIE, IKCIPECCHBIE U ABTOMAaTHYECKUE.

B coorBerctBum ¢  Tpedoanusmu [OCT 12.1.00776 koHTposib 32

COJIEP)KAaHUEM BPEAHBIX BELIECTB JOJDKEH OCYIIECTBISATHCS MNEPUOAUYECKU IS
BEILLECTB 2-T0, 3-TO U 4-T0 KJIaCCOB OMAaCHOCTH W HEMPEPBIBHBIN I BEIIECTB 1-TO
KJIacca OMacHOCTU. YyBCTBUTEIBHOCTh METOJIOB U MPUOOPOB KOHTPOJISL HE JOJDKHA
obITh HUXKE 0,5 ypoBus [1/IK; ux morpemrHocTh HEe OJKHA MpEBbIMIaTh + 25 % oT
OIPEAEISIEMON BEJINYUHBI.

Haubosee TOUHBIMU SIBISIFOTCS JTAOOpAaTOPHBIE METO/IbI, IPU KOTOPBIX OTOOP
po0 MPOU3BOUTCS HA paboueM MeECTe, a MOCISAYIONINI aHAIU3 - B JIAOOPaTOPUH.
OTHU METOoNbl SIBISIIOTCA HamOoJee TOYHBIMH, HO OHHM MOTYT IPOBOJUTHCS JIMILb
pabOTHHUKaMH BBICOKOW KBaTU(UKALIMKA U TPEOYIOT MHOT'O BPEMEHH.

DKCIPECCHbIE aHANIMU3bl BO3IYIIHOM CpPEIbl BBINOJHIIOTCA C IOMOIIBIO
razoaHaJn3aTopoB. MX @pUHOMI JEHCTBHS OCHOBAH HAa W3MEPEHHUU JUIMHBI
OKpAIIEHHOI'0 CTOJOMKAa peaKkTHBa, MOMEUIEHHOIO B WHIUKATOPHOU TpyOke, mpu
IIPOCACBIBAHUN YEPE3 HEE OINPEIECIICHHOIO KOJIMYECTBA 3arPSI3HEHHOTO BO3IyXa.

B nocnennee Bpems I aHalM3a BO3JyXa UIIMPOKO HMCHOJB3YIOTCS
razoBelexpomatporpadsl. locTonHcTBaMM  Tra3zoxpomaTorpauyeckoro Metoja
SBJIAIOTCS: BBICOKAas paspeniaronas CrnocoOHOCTb, IMO3BOJIAIONIAS Ppa3leinuTh U
JETEKTUPOBAaTh MHKPOIPUMECH HHIUBUAYAIbHBIX XUMHUYECKHX COCJUHEHUN B
CJIO’KHBIX KOMITO3UIUSX 3arPSI3HEHHOTO BO3/1yXa; ObICTPOTA aHaIM3a, MO3BOJISIOLIast
NOJIYYUTh XPOMATOIPaMMy B TEUEHHE HECKOJBKHX MMHYT; BO3MOXHOCTb
npUMeHeHus aBromaru3auu. CyIHOCTh Ta30XpoMaTorpa(puueckoro ornpeneacHus
npUMecel 3aKJIIoyaeTcsi B 0TOOpE U MOCHEAYIOLIEM CKUTaHUM MPOOBI BELIECTB B
puodOpeE C MOTYYEHUEM XPOMATOTPaMMBbl, KOTOpask 3aTeM pacin(poBbIBACTCS.

[Ipyn BBICOKOI 3albUICHHOCTHM BO3AyXa JMJIA OINPEACNICHUs KOHUEHTpPALUH
MIBLIA IPUMEHSIOT BECOBOU METO/I.

Becoeoii memoo onpedenenusn 3anviiennocmu 6030yxa. BecoBoil MeTon
ONpe/eNieHUs]  3albUICHHOCTH BO3AyXa palOoueld 30HBI  IPOU3BOACTBEHHBIX
MOMEIICHHUI 3aKII0YAETCs B ONPEIEICHUN MACChI MU, COJIEPKAILEHUCS B €AMHUILIE
o0bema Bo3ayxa. s 3TOro B3BEIMIMBAIOT CHEUUATbHBIA (GUIBTP A0 U IMOCHE
NPOTATMBAHMS Y€pe3 HEro HEKOTOPOTro o0beMa 3amlbUICHHOTO BO3/yXa, a 3aTeM
MOJICUMTHIBAIOT MAcCy MbUIM. Y CTAHOBKA JJIsl ONPEIeTICHUs 3albUIEHHOCTH BO3/yXa
BECOBBIM METOJOM TIOKa3aHa Ha puc. l. OHa mnpeacraBisieT coOOMl cucremy,



COCTOSIIYI0 M3 JBYX 4YacTel — KaMmepbl 1, TJC HAXOIUTCS BEHTHIATOP W
uccienyemMas Mblib, U acupaTtopa 2 st otbopa nmpob Bo3myxa.

B lle o Je | )
. | : |
L Al e J/
; {
2
PI/IC. 1 - YCTaHOBKa JJIsL OHpeI[eJIeHI/IH 3allbIJICHHOCTHU BO?)I[yxa.

Kamepa mmeer nBa OKHa JJIi YCTAHOBKH IBUIEBOTO AJVIOHXKA M 3aCHINKH
nbUH. J[Bepia kamepsl COJOKMPOBAaHA C CHCTEMOW BKJIIOUEHHUS! BEHTUIIATOPA U TPH
OTKPBITOH JIBEpIIe BEHTHIIATOP HE BKIIIOYACTCS.
OCHOBHBIMH YaCTSIMU aCIHpaATOpa SIBJSIFOTCS PEOMETPHBI, PETyIUpYyEeMbIe TPU
MOMOIIIM BEHTWJICH, IITylepa Ui TMOIKIIOYCHHS TMbUIEBBIX ATUIOHXKEH W KHOIKH
BKJIFOUEHUS U BBIKJIFOUEHUS YCTAaHOBKHU.
BecoBas KoHIEeHTpanus Q, MIr/M°, bUIK ONpeaenseTcs 1o GopmyJie
Q=P -P)/T.
rne P — macca ¢punbtpa 10 oT60pa npoOsl, Mr;
P; — macca ¢unpTpa nocie ordopa npooOsbl, Mr;
Vo— o00beM BO3ayXa, NPOTAHYTOro uepe3 (QUIbTp, MNPUBEACHHBIA K
HOpPMaJIBHBIM YCJIOBUSM, T.€. K TAKOMY 00BEMY, KOTOPbII OH 3aHUMal Obl MPU
temneparype °C u naBnenuu 760 M,

L, __Vi213-B
(273+¢)760°

31€Ch

B — GapomMeTrpuyeckoe naBiieHre B MecTe 0TOOpa nmpoosl, [a;

t — TeMmneparypa Bo3ryxa B Mecte oT6opa npoosi, °C;

Vt- 00beM Bo3ayxa, MPOTIHYTOrO yepe3 GuiabTp, M
Vi=a-1.

rjae a — o0beMHast CKOPOCTh MPOCAChIBAaHUS BO3/lyXa uepe3 GuibTp, M/MHH;

t — Bpems oTOopa npoObl, MUH.
JIJ1st KOHTpPOJIS 3aMBUICHHOTO BO3/lyXa MPUMEHSIOTCSI BATHBIC M TKAHEBbIE (DUITBTPHI.
OuUaLTPBHI MOMEIIAIOTCS B CHEIHUATIBHBIC TPUCITOCOOICHUSI-a/UTOHKH (pHC. 2 U 3).

JInst  CTEKISIHHOTO — aJUIOHXa  IUIOTHOCTh ~ HAOWMBKM  BaTHOro  (huibTpa

MPUHUMAETCSl TaKOM, YTOOBI MPU MPOTATMBAHUM YEPE3 HEro BO3yXa B KOJIUYECTBE
20 M/mMuH, TOTeps Hamopa B ajuioHke paBHsutach 100 mM. Boa. cT. Ilo qocTmxenuu
HEOOXOJAMMOW IUIOTHOCTH HAOWMBKM aJUIOHX MPOCYUIMBAIOT TPU TEMIIEpaType
100 °C B Teuenme 5 — 6 4YacoB A0 NIOCTOSIHHOIO Beca, a 3aTeM OXJIaXKIAlOT B
HKCHKATOPE.



TkaneBbie ¢GuapTpel JDPA-B-18 u ADA-B-10 npeacTtaBisitoT coOoil ciioit
HAYJICKTPU30BAHHBIX TIEPXJIOPBUHWIOBBIX BOJIOKOH HAa MapieBol ocHoBe. OHuU
00N af0T MaJIbIM  COMPOTHUBIICHUEM W BBICOKOW CTETICHBIO  YyJABIWBAHMSI.
JloBenenue ¢puiabTpa A0 MOCTOSHHOTO Beca B JAHHOM CIIydae He TpeOyeTcs, Tak Kak
TKaHb QuabTpa ruapodooHa. PUIBTP MOMEIIaeTCs B aIOHK (puc. 3).

Puc. 3 - [Ie1neBon AJUTOHXK JUISL TKaHEBBIX (uUIBTPOB:
1 — kpslIIKa; 2 — KOpIyc

Jlnst mpoTArMBaHMs 3allbUICHHOTO BO3JyXa uYepe3 (WIbTp MNPUMEHSIOT
acniupatopsl. KonumdecTBo Bo3ayxa, MPOTITUBAEMOTO depe3 (PHiIbTp, HOHKHO OBITh
TaKUM, 4TOOBI HaBECKa MbUIM ObUIA MPU TKaHEBOM (DUIIbTPE HE MeHee | Mr, a mpu
BaTHOM 4 — 6 mr. [lpm 3TOM I BBIYHCIICHUS 3allbUICHHOCTH BO3JyXa BaTHBIM
bunbTp ¢ TMOBUIBIO B J1TA0OpaTOpUU BHOBb  JIOBOJUTCS JIO TOCTOSIHHOTO
Beca npocymikoi npu temmeparype 100 — 105 °C mocnenyronuM OXJIaXJICHHEM B
DKCHUKATOPE.

Cuemmnbtii Memoo. ITOT METOJI CIYKUT VISl ONPENEIICHHUs] YKCIia MbUIMHOK,
Haxomamuxca B 1 cm® Bozmyxa. IlofcdeT NBUIMHOK HPOM3BOAAT C MOMOLIBIO
MuKpockorna. Otbop mpod s onpeneraeHusl 3anbUIEHHOCTH CYETHBIM CIOCOOOM
MPOU3BOJUTCS MOpuOOpaMU, B KOTOPBIX YACTHUIBI TMBUIM OCAXKAAIOTCI U3
ONPEJEICHHOr0 00beMa BO3/yXa MOJ JAEHCTBUEM MEXAHUYECKHX, AJIEKTPUUYECKUX
WM WHBIX CHJI, 4YTO TMO3BOJSIET MOAYYUTh OOpas3ibl [JIsi TOCJIEAYIOIIETOo
MCCIIEIOBAHUS OCAKICHHOW MbLIU O] MUKPOCKOIIOM.

Konm4ecTBO MBUTMHOK B UCCIIEYEMOM BO3yXa BBIYUCISAIOT 1O (hopmyIie

X:F-”rp:

rae K — konmyecTBO KIETOK B MOJI€ 3peHUsI 00BEKTHBA;

Nep—  CpeaHee  YMCIO  TBUIMHOK,  TOJCYMUTHIBAEMBIX B TISTH
pa3IMyYHbIX KJIETKaX;

V — 06beM POCACHIBAEMOTO BO3IyXa, CM>,



JUig omnpeneneHuss CUYETHOM KOHLEHTpallMU MbUIM pa3paboTaHO Oo0bllIoe
KOJIMYECTBO MPHOOPOB; KOHUMETPHI, MOTOYHbIE YyinbTpamukpockonsl BJIK,
(boTOMMYITECHOHHBIE TPUOOPHI U JIP.

Texnuka 6e3onacnocmu npu 6bINOJHEHUNU NPAKMUYECKOU pAdOmbl:

1. 3anpemaercs BHIIOJIHEHUE PAOOTHI 0€3 MOCOeAMHEHUS 3a3EMIISIFOIIIETO KOHTYpA.
2. He oTkpbIBaTh ABEpHh KaMephbl ITPU pabOTAIOIIEM BEHTUIISITOPE U Cpa3y MOCIE €ro
OCTAHOBKH.

3. He BiIt04aTh BEHTWIISITOP HA AJUTENbHOE BpeMs (CcBblle 10 MUHYT).

3aoanue 1. OnpenenuTsb 3albUICHHOCTh BO3/lyXa BECOBBIM METOJIOM.

1. BKJIFOUMTE acriupaTop U py4KOr BEHTHIIS IO 33JaHUIO0 IIPENOIaBaTENsA
OTPETyIUPOBATh HEOOXOIUMYIO 0OBEMHYIO CKOPOCTh 0TOOpa Mpo0. AcmupaTop
BEIKITIOUNTD. B3BecuTh QUIBTP Ha aHAIMTUYECKUX BECAaxX M BCTABUTH B €TO B
AUTOHXX. AJUIOHXK YKPENUTh B OKHE MbLIEBON KaMephl U MPHU TTOMOIIX PE3UHOBOMN
TpYOKH MPUCOEAUHUTH K aCIUpaTOpy Yepes3 MTyLep.

2. 3aceInarth NbUIb B KaMEpy, 3aKPBITh JIBEPIlY U BKIIOUNUTH BEHTHIATOP.

3. Uepes 5 cekyHI BKIKOYUTH acCIUPATOP U CEKyHIoMep. Bo3ayx u3 kamepbl
MPOCACHIBATh Y€PE3 AJUIOHXK B TCUCHUE 4 — 5 MUHYT.

4. BKJIIOYUTD acUpaToOp U BEHTWISITOP U, KOT/a MbLUIb B KaMEPe OCAJIET,
OTCOEIMHUTH AJUIOHK U B3BECUTH (DUIIBTP Ha Becax J10 MuuIurpamma. I1o
npudopam CHAThH NTOKa3aHUs OAPOMETPUUECKOTO JIABJICHUS U TEeMIIepaTyphl B
MecTe 0TOopa MpoOkI.

5. 3Hasg 00BEMHYIO CKOPOCTh M JINTUTEIIBHOCTD OIBITA, OIIPEICIIUTh 00BEM,
MpOLIEANIEero yepe3 GuibTp Bo3ayxa Vi, moJICTaBIIsAsd MOTYyYEHHOE 3HAaUEHUE U
MIPUBECTH €TI0 K HOPMAJIbHBIM YCJIOBHUSIM.

6. [IpousBecTu pacuer BECOBOM KOHIIEHTpALlUU MbLIK. Pe3ynbrar 3aHectu B Tao. 1.
[To Tabnure 2 onpenenuts [1JIK m1s nanHoro Buaa mbuId.

Tabnuna 1. - Pe3ynpTaThl HcciieqoBaHus 3aMbIJICHHOCTH BO3/1yXa BECOBBIM METOJIOM

Ne
OmbiTa

Mecro
orbopa
poOBI

Bec Bec
T o o O0Bvem
eMIepaTrypa wisTpa | punsTpa
patyp JlaBrnenue ™ p Bec npowenmero | Konuentpauus | ITJIK no
BO3yXa B Ji(o) rnmocie . | JnutenbHOCTD
MM.pT. 3aIepKAHHOM gepes MBLIN B HOpMaw,
IMOMEIIEHUH, orbopa | otbopa OIBLITa, MUH 3 3
o CT. HBLIH, MT ¢dusTp BO3/yXe, MI/M° | Mr/m
C npoObl, | mpoosL, 3
BO37yXa, M

mr Mmr




HaumenoBanue

Bennunna ITJIK

Knacc omacsoctu

N3BecTHIK

6

4

KpeMHus IBYOKUCH KPUCTAJUTMUECKAs [IPH COACPKAHUU €€ B
neuTy oT 10 10 70 % (rpaHuTt, ciitoia—chIpel U ap.)

KpeMHus IBYOKHCH KPUCTAJUIMYECKAs IPU COJIEPKAHUHU €€ B
ety 0T 2 10 10 % (roproune KykepeTHbIE CIIaHIIbl, MEAHO—
Cynb(hUTHAs pyAa, yII€BOJOPOAHAS U YrOJIbHAs MbLIH, [IMHA

1 JIp.)

YTonbHbIC TBLTH:

a) KOKC He(DTSIHOM, TEKOBBIN CIIAHIIEBHIN;

0) anMasbl IPUPOIHBIE U UCKYCCTBEHHBIE;

B) KAMEHHBIN yToJIb C COJAEPKAHUEM JIBYOKHUCU KPEMHHUS
menee 2 %.

10

I

CUJIMKATBI U CUIIMKATOCOICPIKAIIUE ITBUIH:

@) acOeCT MPUPOJIHBINA U UCKYCCTBEHHBIN, CMEIIIAHHBIC
acOECTONOPOIHBIE MBUIH TIPU COJCPKAHUU B HUX acOecTa
ooiee 10 %;

0) acOeCTOIEMEHT;

B) acOecToOakenuT (BOJIOKHUT);

) TaJbK, CJIF01a — (DJIIOTONUT U MYCKOBUT;

1) CTEKJITHHOE M MUHEPAJILHOE BOJIOKHO;

€) LIEeMEHT, OJIaBHH, araTUT, pOpPCTepuT, IIIMHA.

OO P oOCOODN

B R R

3aoanue 2. CﬂeHaTB BBIBOJ O CTCIICHHU 3allbUICHHOCTU BO3AYX W BO3MOXHOCTHU IIPOHOJIZKCHUA

pa6OTLI B ITIOMCIIICHHUH.

IIpakTHyeckoe 3ansaTue Ne6

Tema: Onpenenenue  mapaMeTpoB  MHUKPOKJIMMATA

MoMenieHui. (2 yaca)

IMPOU3BOACTBCHHBIX

Hean padoThl: u3yunTh (PaKTOpPbHI, BIAMUSIONME HA MPOU3BOIACTBEHHBIM

MUKPOKIIUMAT, HCCJICAOBATh U OLICHUTL OCHOBHBIC ITIapaMCTPbI MCTCOPOJIOTHNYCCKUX

YCJIOBUM TTPOU3BOJICTBEHHOM Cpelibl, pa3paboTaTh pEKOMEHAIMN M0 CHIDKEHHUIO MX

OTPHUIIATEIHHOTO ICUCTBUS HA OPTaHU3M PabOTAIOIIETO.

Teopernueckue cBeIeHUA

HpOI/ISBO)ICTBeHHBIC IMOMCIICHUSA - 3aMKHYTBIC IIPOCTPAHCTBA B CIICIHWAJIBHO

NpeIHA3HAYEHHBIX 3JaHUSX U COOPYKEHHUSX, B KOTOPBIX MOCTOSHHO (110 CMEHaMm)

WM TEePpUOANYECKH (B TEYeHUE pabdouero [JHS) OCYIIECTBISIETCS TPYA0Bas

NESITeIbHOCTD JIFOJEH.

PabGouee mecTo - ydacTOK MOMEIEHHS, Ha KOTOPOM B TeUeHHE pabodeit

CMCHBI WJIM 9aCTHU €€ OCYHICCTBILACTCA TPyAOBaA JACATCIIbHOCTD. Pabounm mecTom

MOXKET ABJIATHCA HCCKOJIBKO YYaCTKOB IIPOM3BOJACTBCHHOI'O IIOMCIICHMA. Ecmu st




YYaCTKHU PaCIOJIOKEHBI IO BCEMY MMOMEUIEHUIO, TO pa0OYUM MECTOM CUUTAETCS BCS
IUJIOIIAAb TOMEILIEHHUS.

XOJIOHBIN MEPUOJ TOAA - MEPUOJ I'0Ja, XapaKTEPU3YEMbIN CPEAHECYTOUYHOU
TEeMIIepaTypoil HapyKHOro Bo3ayxa paBHoil +10C u Huxe

Tennelil mepuoa roga - MEpUOJ rofa, XapaKTEpPU3yEMBIH CPEeIHECYTOYHON
TeMIIepaTypoi Hapy»KHOro Bo3ayxa Beiiie +10C.

CpenHecyTo4yHass TeMIepaTypa HapyKHOTO BO3JlyXa - CpPEIHsS BEIWYMHA
TEMIIEPATYpPbl HAPYKHOTO BO3[yXd, MU3MOPEHHAs B ONPEAEICHHBIE Yachl CYTOK
Yyepe3 OJMHAKOBbIE MHTEpBaibl BpemMeHUW. OHa MNPUHUMAETCA IO JaHHBIM
METEOPOIOTUUECKOM CITYKOBI.

Pasrpannuenue paboT 1O KaTeropusiM OCYIIECTBISIETCSI Ha OCHOBE
WHTEHCUBHOCTHU OOIIMX YHEProTpar opraHusmMa B kkai/4 (BT).

TeroBass narpyska cpenasl (THC) - coderaHHoe nelcTBHE Ha OpraHU3M
YeJOBEKa IapaMeTpPOB MHKPOKIMMATa (TeMIepaTrypa, BIAXHOCTb, CKOPOCTh
JIBUKEHHUSI BO3/lyXa, TEIUIOBOE OOJyYyeHHUE), BBIPAKEHHOE OJIHOYHCIIOBBIM
nokaszaresneM B C.

CaHuTapHble MpaBWia YCTAHABIMBAIOT THMIHMEHUYECKHE TpEOOBaHUS K
MOKa3aTeliiM MHUKPOKJIMMaTa pabodyuX MECT MPOHU3BOACTBEHHBIX IMOMEUIEHUHN C
Y4E€TOM MHTEHCHBHOCTH 3HEpProTpaT pabOTarolIuX, BPEMEHU BBINIOJHEHUS palOTHI,
NEPUOAOB TroJla W COJAepKaT TpeOOBaHUS K METOAAM M3MEPEHUS U KOHTPOJI
MHUKPOKIUMATHUYECKUX YCIOBUM.

[TokazaTenn MUKpOKIMMaTa JOHKHBI 00€CIeUYnBaTh COXPAHEHUE TEIIOBOTO
OajlaHca 4YeJIOBEKa C OKpY’Kalollel cpeodl M MOJAJIepKAaHUE ONTUMAIBHOTO WIIH
JOITyCTUMOTO TEIIOBOT'O COCTOSIHUSI OpraHu3Ma.

[TokazaTensimMu, XapaKTepU3YIOIIMMH MUKPOKIMMAT B MPOU3BOJCTBEHHBIX
MOMEIICHUSX, SBJISIOTCS:

- TeMIepaTypa Bo3ayXxa,

- TEMIIEPATYpPA OBEPXHOCTEN,

- OTHOCHUTEIIbHAS BJIAKHOCTh BO3/1yXa,

- CKOPOCTb JIBH)KEHHS BO31yXa,

- UIHTEHCUBHOCTb TEIJIOBOTO O0IyUYEHUS.

OnTumManbHble YCJI0BUSI MUKPOKJINMATA

OnTuManbHble MUKPOKIMMATUYECKUE YCIIOBUS YCTAHOBIIEHBI MO KPUTEPUSIM
ONTUMAJBHOTO TEIUIOBOTO M (PYHKIIMOHAIBHOIO COCTOSHUS uejoBeka. OHHu
o0ecrnieunBalOT o0LIee U JIOKAIBHOE OIIYIIEHHE TEIJIOBOr0 KoM(opTa B TeUEHUE §-
4acoBOM pabodeil CMEHbl TP MHUHUMAIBHOM HANPSHKEHUW MEXaHHU3MOB
TEPMOPETYJISILAHA, HE BBI3BIBAIOT OTKJIOHEHWH B COCTOSIHUM 300POBbS, CO3AAIOT
NPEANOChUIKM  JUIsl  BBICOKOTO  YpOBHS  pabOTOCIOCOOHOCTH U SIBISIIOTCS
MPEANOYTUTENBHBIMU HA PA0OYMX MECTaX.



OnTuManpHble MapamMeTpbl MHUKpPOKJIMMAaTa Ha pabouyux MecTaxX JOJKHbI
COOTBETCTBOBATh BEIMYMHAM, MPUMEHUTEIHHO K BBIMIOJHEHUIO PabOT pa3IMYHBIX
KATErOpUH B XOJIOHBIM U TEIIBIM HEPUOIBI TOIA.

XapakTepuCTHKA OTAEJbHBIX KATeropuii padot

Kareropuu paboT pasrpaHu4rBaOTCs HAa OCHOBE HHTEHCUBHOCTH YHEProTpat
opranusMa B kkai/4d (BT).

K kareropum la otHOCsATCS pabOThl ¢ MHTEHCUBHOCTBHIO dHEproTpar go 120
kkan/a (no 139 Bt), mpou3BoArMBIE CUS U CONMPOBOXKIAIOIINECS HE3HAUNTEIbHBIM
buznyeckuM HampspkeHueM (psia npodeccuii Ha TPEeaIpUITUIX TOYHOTO IPpHOOpo-
¥ MAIIMHOCTPOCHHMS, HA YaCOBOM, IIIBEHHOM MPOU3BOJICTBAX, B Cpepe yIpaBICHUS U
T.IL.).

K kareropuu 16 oTHOCATCS pabOTHl ¢ MHTEHCUBHOCTHIO SHeproTpat 121-150
kkan/a (140-174 Bt), mpou3BoaUMBIC CHJISI, CTOS WJIM CBSI3aHHBIE C XOJBOOH M
COIIPOBOXKAAIOIINECS HEKOTOPhIM (PU3MUECKUM HampsbkeHueM (psia npodeccuil B
noaurpauyecko MPOMBIIUIEHHOCTH, Ha MPEANpHUSITHIX CBSI3U, KOHTPOJIEPHI,
MacTepa B pa3IMYHbIX BUAAX MPOU3BOJCTBA U T.I1.).

K xareropun Ila oTHOCSATCS pabOTHI ¢ HHTEHCUBHOCTHIO 3HEproTpat 151-200
kkain/4g (175-232 BT), cBsi3aHHbBIE C MOCTOSIHHOM XOABOOM, MEpEeMEIICHUEM MEIKUX
(mo 1 kr) u3genuii UM NPEAMETOB B MOJIOKEHUHM CTOS WM CUIA U TpeOyrolue
OIpeieNIeHHOro (PU3UYECKOTro HanpspkeHus (ps npodeccuii B MeXxaHOCOOPOUYHbIX
1exax MAlIMHOCTPOUTEIBHBIX MPEANPUATHN, B NMPAIUIBHO-TKAKOM ITPOU3BOICTBE
U T.IL.).

K xareropumn 116 oTHOCSTCS pabOTHI ¢ MHTEHCUBHOCTHIO dHEproTpat 201-250
kkain/u (233-290 Brt), cBa3aHHbIe C XOJAbOOW, TMEpPEMEIICHHMEM U TEePEHOCKOU
TsokecTer 10 10 Kr 1 COnpoBOXKAAIOIINECS YMEPEHHBIM (PU3NYECKUM HaAIPsHKEHUEM
(pan mpodeccuii B MEXaHU3UPOBAHHBIX JIMTEUHBIX, TPOKATHBIX, KY3HEUHBIX,
TEPMUYECKUX, CBAPOYHBIX L€XaX MAaIIMHOCTPOUTENBHBIX U METAJLUTyPTrUYECKUX
NpPEANPUATUN U T.I1.).

K xareropuu IIl oTHOCSATCS pabOTHl C MHTEHCUBHOCTBIO DHEProTpar Ooiiee
250 xxan/a (6omee 290 BT), cBsS3aHHBIE C TOCTOSHHBIMH TIEPEIIBIKCHUSIMH,
MepeMEIICHHEM U TEePEHOCKOW 3HAuuTeNbHBIX (cBbile 10 Kr) TsoKecTe u
TpeOyromue 60apmuX GU3nYecKux ycuiauil (psg npodeccuil B Ky3HEUHBIX IeXax C
PYYHOM KOBKOM, JUTEHHBIX I€XaX C pPY4YHOM HAOMBKOM U 3aJUMBKOW OIOK
MalIMHOCTPOUTENBHBIX U METALTYPIrUYECKUX NPEITPUATUHI U T.I1.).

MeponpusiTus 1o 0310pPOBJICHUI0 BO3AYIIHOM CPebl

TpeOyemoe coctosiHEe BO3myxa pabodeil 30HBI MOXET OBITh 00ECTICYeHO
BBIIIOJIHEHUEM OIPEIEIIEHHBIX MEPOIPUSTHI, K OCHOBHBIM U3 KOTOPBIX OTHOCSITCS:

1. Mexanuzanus ¢ aBTOMAaTU3alMs MPOU3BOJACTBEHHBIX IMPOLECCOB,
JUCTAaHIIMOHHOE YIPaBJICHUE UMHU. JTU MEPONPHUATHS MUMEIOT OOJIbIIOE 3HAYEHHE
JUTSL 3aL0UThl OT BO3JEHCTBUS BPEIHBIX BEIECTB, TEIJIOBOTO M3IyY€HHUs, OCOOEHHO



npu BBITIOJTHEHUH TSDKEIIBIX pabor. ABTOMaTH3aIHA MPOIIECCOB,
COMPOBOK/JIAIOIINXCS BBIJICJICEHUEM BpPEIHBIX BEIIECTB, HE TOJIBKO TOBBIIIAET
MPOU3BOJAMTEIILHOCT, HO U YJIydIIaeT YCIOBHUS TpPyJa, IOCKOJIbKY paboume
BBIBOJISITCA M3 OMAcHOW 30HbL. Hampumep, BHEApPEHHME aBTOMATUYECKOM CBapKHU C
JACTAaHIIMOHHBIM  YIIPABJICHUEM BMECTO PYYHOM JAa€T BO3MOXKHOCTH PE3KO
O3JI0POBHUThH YCIIOBHS TpyJda CBapliuka, MPUMEHEHHE POOOTOB-MaHMUITYJISTOPOB
MO3BOJISIET YCTPAHUTD TSHKEIIBIN PYYHOU TPYI.

2. IlpumeHeHHe  TEXHOJOTUYECKHUX TPOILECCOB M  00OpYJOBaHMS,
UCKJIIOYAIOIINX 00pa30BaHME BPEAHBIX BEIECTB WJIM MOMaJaHUE MX B pabouyro
30Hy. [Ipu mpoeKkTUpOBaHUY HOBBIX TEXHOJOTHYECKHX MPOIIECCOB U 00OPYIOBAHMUS
HEOOXOMMMO JO0OWBATHCS MCKIIOYCHHUS WM PE3KOTO YMEHBINEHUS BBIJCICHUS
BpPEJIHBIX BEIIECTB B BO3AYyX MPOU3BOJACTBEHHBIX MMOMEIIEHUU. ITOrO0 MOKHO
JIOCTUYb, HAITPUMEP, 3aMECHOM TOKCHUYHBIX BEIIECTB HETOKCUYHBIMH, MEPEXOJOM C
TBEPJIOTO M >KHIKOTO TOIIMBA Ha Tra3000pa3Hoe, AICKTPUUSCKUH BRICOKOUACTOTHBIN
HarpeB; MPUMEHEHHUEM IBUICTIOIABIICHUS BOJIOM (YBIaXKHEHNE, MOKPBIA MTOMOJ) TIPU
W3MEIbYEHUN U TPAHCIIOPTUPOBKE MaTEPHUAJIOB U T. 1.

Bosnbiioe 3HaueHue AJjisi 03I0POBJICHUST BO3IYIIIHOW Cpeibl UMEET HajexkKHas
repMerusaius, oOOpYJIOBaHHUS, B KOTOPOM HaXOJSATCS BpEIHBIC BEIIECTBA, B
YAaCTHOCTH, HarpeBaTebHBIX II€Yeld, Tra3oMpoBOJOB, HACOCOB, KOMIIPECCOPOB,
KOHBEWEpOB U T. 1. Uepe3 HEIUIOTHOCTHM B COCAWHEHHUAX, a TaKXe€ BCIEICTBUE
ra3onpoOHUIIAEMOCTH MaTepHaioB MPOUCXOAUT HUCTCUCHUE HAXOAIIUXCS TOJ
JIABJICHUEM T'a30B.

3. 3ammTa OT UCTOYHUKOB TEIUIOBBIX U3JIYUEHUN. DTO BAKHO ISl CHUKEHUS
TEeMIIepaTypbl BO3AyXa B TOMEIICHUH U TEIJIOBOTO 00IydeHUs: pabOTarOIIUX.

4. YCcTpOoiCTBO BEHTUIISIIUUA U OTOIUICHMS, YTO UMEET OOJIbIIIOE 3HAUEHUE NSt
03JI0POBJICHHS BO3IYIITHOM Cpeibl B MPOU3BOJICTBEHHBIX TTOMEIICHUSX.

5. IIpumeHeHune CpeicTB UHAUBUIYAJIbHOW 3aIUTHI.

3ananue Kk padore

OuennTe mapamMeTpbl MHUKpPOKIMMaTa Ha paboyeM MecTe W IepeUUCIuTe
MEPOIPHUATHS 110 UX HOPMAJIM3AINK C Y4ETOM KaTEeropuu padoT.

A) Y4yactok TecTupoBaHusi 000pyI0BaHUS B XOJIOAHOE BpeMs rojia

T=15CW=80%V=0,8 Mm/c

b) Cknag mnoaynpoBOAHUKOBBIX MATEpPUAIOB, MHKPOCXEM U JPYTrUx
PaIMOKOMILICKTYIOIIMX B TEILIbII EPUO roaa

T=32°CW=40%V=0,1 m/c

B) Ilomemenus nemMoHTa)kxa U MOHTa)ka JBUTaTejeld B XOJOIHBIM IEPUO/T
roja

T=17°CW=75%V=0,3 Mm/c

I') Ilomemenne s pa3MeIIEHUs] CPEJCTB BBIYUCIUTEILHON TEXHUKU B
TETUJIbIMA MIEPUOJ TOJa



T=28°CW=280%V=0,8M/c

) Tlomemenus pachacoBKH, 3aBEPTKHU, YITAKOBKH B XOJIOHOE BPEMsI TO1a

T=19°CW=280% V =0,8 m/c

E) Ilonco6HOE momereHrne B IOKOJILHOM HJIM TOJIBAILHOM 3TaKaX B TEILIOE
BpeMs Toa

T=10°CW=85%V=0,1 m/c

K) Jlaboparopuu oOiiereopeTuyeckoro (001eodpa3oBaTeIbHOI0) Mpohus
B XOJIOJHOE BpeMs rojaa

T=27°CW=40%V =0,2m/c

3) Toprosesiii 3a71 B TEIJI0€ BPEMS rojia

T=28°CW=40%V=0,5wm/c

Iopsinok BeIMOJIHEHNSI padOThI

1. Bri6path BapuaHT 3a1aHuUs.

2. JIns KaKIoro yyacTka:

2.1. Onpenenuth KaTErOpUIo TPya

2.2. CpaBHUTH [JaHHBIE IIAPAMETPbl MHUKPOKJIMMATa C ONTUMAaJIbHBIM
3Ha4YCHUSIMU (CM Tao.)

2.3. Onpenenuts BUJl BEHTUJISLUHM, KOTOPbIH HEOOXOJAMMO HMCIOJIH30BAaTh B
JTAHHOM TOMEIICHUHT

2.4. IlepeuncnuTh MEPONIPUATHS IO HOPMATIM3ALUN KIMMAaTUYECKUX YCIOBUN

3. 3HaTh OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI

3.1. Kakne noka3aTenu XapakTepU3yHOT MUKPOKIMMAT B IMPOU3BOJICTBEHHBIX
MTOMEIICHUSX?

3.2. Or kakux (aKTOPOB 3aBUCAT ONTHUMAJbHBIC W JIOMYCTHMbBIC 3HAUCHUS
MoKa3aTeaed MUKpOKIMMara?

3.3. Uto Takoe TepMOpETYIALMS OpraHu3Ma 4yejioBeKa?

3.4, Kak BIMAIOT TIOKa3aTE€Id MUKPOKJIMMATa Ha TEPMOPETYIISIHUIO
opranuzma’?

3.5. B uem cocTouT NpUHIMI HOPMHUPOBAHUS MMOKAa3aTesiel MUKpOKIUMaTa?

3.6. Kakue mnokazarend MHKPOKIMMATAa MPOU3BOJCTBEHHOIO IMOMEIICHUS
HOPMUPYIOTCA?

3.7. Uto Ttakoe kateropusi pabotr? Ha kakue KaTteropuu MOAPa3AEIAIOTCS
paboThI B 3aBUCUMOCTH OT OOUIMXIHEPro3arpar opraHu3Ma yejaoBeka’?

3.8. Ha xakue mnepuoasl AENUTCS TOJl NMPU HOPMUPOBAHHMM TOKa3aTesei
MukpokiauMara? Kakoil mapaMerp sBISI€TCA KPUTEPUEM B ONPEACIICHUHU IMEepUoja
roja’?

3.9. Kakue mpuOopbl HCTIONB3YIOTCS IJIsI U3MEPEHHS TEMIIEPATYPhI

3.10. YcTpolcTBO acupalimOHHOr0 IcuxpoMerpa AccMmana.

3.11. Kakue npuOoOpbl UCHOJB3YIOTCS ISl U3MEPEHUS] CKOPOCTH IBUXKECHHS
BO3/lyXa.



IIpakTnueckas padora Ne7
Tema: Pacuer rpy30mopEMHOCTH aBTOKpaHa B 3aBUCUMOCTH OT BBLIETa CTPEJIbL. (2
yaca)

Leab padoTbi:0TpaboTaTh O€30MACHBIE HABBIKM U MPUEMBI IO pacUeTy BbLIETA
CTpeJbl aBTOMOOHMIIBHOTO KpaHa.
Teopernyeckue cBeeHUs
1. Ilo KOHCTPYKLIMU KPAHBI JENATCS HA TPU TPYIIIIHL:

- CTPEJIOBOTO THIIA,

- MOCTOBOI'O THIIA,

- KpaHbI C HECYIIIUMHU KaHATaMH.

2. 1o moABM>KHOCTH KpPaHbI pa3AeisAtoT Ha:

- cTanioHapHbIe (IPUCTABHBIC, TIEPECTAaBHBIC, CAMOITOTbEMHBIC),

- IEPEJIBKHBIC (CAMOXOHBIE).

3. [TepenBmxHbIC KpaHbI JTOJKHBI 001a1aTh CIEAYIOITUMHU
AKCIUTYaTallHOHHBIMHM KaueCTBaMHU:

- OOJIBIIIOW MaHEBPEHHOCTHIO M HE3aBUCHMOCTBIO TIEPEJBIKCHHUS KaK B
npeenax CTpOUTEIBHOMN TJIOMAIKN, TAK U MEXKIy HUMH (aBTOHOMHOCTb ),

- BO3MOYKHOCTBIO HCII0JIb30BaHUs Ha Pa3ITUIHBIX paboTtax
(YHUBEpCAJIbHOCTD),

- MUHUMAJIbHBIM 00BEMOM U TPYJAOEMKOCTHIO MOHTaXXKa U JIEMOHTa)Ka CaMOTO
KpaHa

B cocraB pabouero oGopyaoBaHUsI BXOJAT CTPEIOBOE, OAIIEHHO-CTPEIOBOE
000opy1I0BaHUE U TPy303aXBaTHBIE OPTraHbl KPIOKOBBIC TTOBECKH).

CaMOCTOSTENBHYIO TPYIITY KPAaHOB CTPEIOBOTO THIIA COCTABJISAIOT OallleHHbBIE
KpaHbl, HauOoJiee pAacCIpPOCTPAHCHHBIE TMPH BBIMOJHEHUU PA3IMYHOTO POJa
MOHTaXHBIX paloT.

OTIMYUTENBLHBIMU OCOOEHHOCTSIMH UX SBJISIOTCS:

- IOJTbEM T'PY30B Ha 3HAYUTEIBHYIO BEICOTY

- MOOMJIBHOCTh

- BBICOKAs POM3BOIUTEIHHOCTh

- BO3MOXXHOCTh IIHPOKOIO0 MAaHEBPUPOBAHUS TPy3aMH B IOACTPEIOBOM
MIPOCTPAHCTBE.

[TepenBukHBIE  CTPENIOBBIC  KpaHbl  SIBISAIOTCS  CBOOOJHO-CTOSIIIMHU
Ipy30I0bEMHBIMIA MAaIllMHAMH, B CBSI3M C YEM INPHU SKCIUTyaTaIluH, TPEKIIC BCETO,
JIOJDKHBI OBITH OOECTIEYeHBI YCJIOBHS, TapaHTUPYIOIINE yCTOWYMBOCTH. Bo Bpems
pabOTHI KpaHbI TIOIBEPTAOTCS ICHCTBUIO CHJI, CTPEMSIINUXCS H3MECHHUTH ero padbouee
MOJIOXKEHUE Ha OMopax ¢ TMPU  OMNPEIACICHHBIX YCIOBUSAX  OMNPOKUHYTD.
OnpoKUABIBAIOIINI MOMEHT CO3/IA€TCS B PE3yJIbTaTe NCUCTBHUS BHEIIHUX HArpPy30K,
MPWIOKEHHBIX 3a MPEJeIaMu ¢ OIMOPHOTO0 KOHTypa KpaHa. Y CTOWYMBOCTH NMPOTHB
OMPOKUABIBAHUS 00ECIIEUNBAETCSI COOCTBEHHBIM BECOM KpaHa.



[lenTp TsKECTHM KpaHa HAXOOUTCA BHYTPH OIOPHOTO KOHTYpa, CO3/1aBas
OTHOCHUTEJILHO MOCIEHEr0 YECPKUBAIOIIUNA MOMEHT.

Yemoiviuueocmo kpanos.

K BHemHUM Harpy3kaM OTHOCSTCS:

- IOJTHUMAEMBIN TPY3;

- HHEPIMOHHBIC U IEHTPOOEKHBIEC CUJIBI;

- BETPOBBIE HATPY3KHU.

Jlist Ge3omacHOM paboOThl KpaH MAOJKEH 00J1a/aTh YCTOWYUBOCTBIO MPHU
TOO0BIX KOMOMHAITMSAX BHENIHMX HArpy3ok. Hampumep, B CONMpOBOAMTEIHLHOMN
JOKyYMEHTAIlMM K OallleHHOMY KpaHy (B MacmopTe) YyKa3bIBaeTCs AOMyCTUMAas
pacueTHas CKOpPOCTh BeTpa (Harpys3ka), a TakKe JOIMYCTUMbBIM BETPOBOM paiioH
yCTaHOBKM KpaHa. CKOpOCTh BETpa JUIsl KaXJOT0 pailoHa SIBJISIETCS NEPEMEHHOU
BEJIMYMHOW, 3aBUCAIIEN OT BBICOTHI HaJ IOBEPXHOCTHIO 3EMIIH.

B macnopre kpaHa TakKe yKa3bIBaeTCs JONMycTHMas MpH paboTe CKOpPOCTh
BeTpa Ha BeicoTe 10 M.

JI71s1 yCTOMYUBOCTH KpaHa B HepaboueM COCTOSIHUM OOJIbIIIOE 3HAUYCHUN UMeeT
MaKCHUMaJlbHasi CKOPOCTh BETpa B paiiOHE €r0 YCTAHOBKH.

Yempoiicmea ona dezaeapuiinoit u 6ezonacnoit padoomel.

Jiss  Oe3aBapuiiHOM W 0Oe3omacHOM  pabOThl  KpaHbl  CHAOXaroT
MPEIOXPAHUTENLHBIMU U OJIOKMPOBOYHBIMU ycTpoiicTBamMu. [lo HazHayeHUIO 3TH
YCTPOMCTBAa MOXHO Pa3JEIUTh Ha:

- YCTpOWCTBa, OOecHeunBaIoONue YCTOMYMBOCTh KpaHa (OrpaHUYUTENH
IPY30MO0TbEMHOCTH U TPY30BOTO MOMEHTA, MPOTUBOYTOHHBIE 3aXBaThl, TYIMKOBHIC
yHOpPBI U Jp.)

- IpuOOpPhI, CUTHAIM3UPYIOLINE O COCTOSHUM YCTOWYMBOCTH (aHEMOMETpHI,
yKa3aTelld BbUIeTa KproKa U JIp.),

- IPUOOPHI CUTHATU3AIUK (3BYKOBBIE, CBETOBBIC U JIP.)

- YCTPOMCTBa, MPEayNpexAatoNue caMo3ayCcK KpaHa (HyseBasi OJIOKHpPOBKa
KOHTPOJIEPOB),

- mpuOopbl I 3alMTBl  dJEKTpoJaBHrareneit  (pene,  IUIaBKUE
MpeoXpaHUTENIU, aBTOMATHI U JIp.),

- 3236 MJISAIOIINE YCTPOUCTBA.

I'py3, Mmacca koToporo OJu3Ka K JOIyCKaeMOMY JiJIsl TAaHHOTO BbUIETA KPIOKA,
NoAHMMAIOT B JBa mpueMa. CHauvana rpy3 moaHumaer Ha Bbicory 100 mMm ot
IJIONIA/IKU, TPOBEPSIOT YCTOMYMBOCTh KpaHa, JACHCTBHE TOPMO30B, KadyeCTBO
CTPOIIOBKU W TOJBECA Tpy3a; 3aTeM €ro omyckaeT Ha 3emunto. [locie B Toro rpys
MOJHUMAIOT HAa 3aJaHHbIM MOHTAXHBIM ypoBeHb. llepememiaemslii rpy3 B
MPOCTPAHCTBE [OJDKEH OBITh TOJHAT BBHIIIE BCTPEUAIOMIMXCS KOHCTPYKIUN U
MpeaMETOB He MEeHee YeM Ha | M, a Ha MOHTaXHOM TUIOIIAJKE TPy3 MPOHOCAT HaJ
YJIOKEHHBIMU KOHCTPYKIIUSIMU Ha BbicoTe He MmeHee ueM 0,5 M. Bocmpemraercs



npeObIBaHUE HA KpaHE U B TOHE €ro ACHCTBUS JIOJEH, HE UMEIOIINX OTHOILIEHUS K
paboTe KpaHa.

[lepemenienne rpy3oB M CTpedabl Haj padOuYMMH HE paspeliaercs, 3a
UCKIIFOUEHHEM TE€X CIydaeB, KOrJa 3TO BBI3BAHO OCOOBIMH IPOU3BOJICTBEHHBIMU
yCcIOBUSIMHU. [l 3TOro HEOOXOAMMO MHCbMEHHOE pa3pelieHue pyKOBOACTBA
MOHTaKHOM opranuzauuu. [Ipu nmogbeme M nepeMemnieHuu rpy30B HaJl y4acTKaMH,
rae HaxoAsTcss pabodue, MAIIMHUCT MPEIYNPEKTAET UX YaCTbIMU 3BYKOBBIMU
CUTHaJaMHU.

I'py3 noimkeH moAHUMATHCS TOJIBKO IIPU BEPTUKAILHOM MOJIOKEHUH KPIOKA U
IPY30BOr0 MojKcHacTa. 3anpemaercs NoATaCKUBaTh IPy3bl 110 3€MJI€ KPIOKOB KpaHa
IpU KOCOM IIOJIO)KEHMHM KaHATOB, TaK KaK A3TO YBEJIWYMBAET IUIEYO JEUCTBUS
ONPOKU/IBIBAOIET0 MOMEHTA U MOKET ITPUBECTHU K MOTEPE YCTONUHUBOCTH.

Kauano mogpema rpy3a v €ro TOPMOMKEHUE JOJIKHBI OBITh IUIABHBIMU BO
n30exaHre yBEIMUCHUSI MHEPLIIMOHHBIX HAIPY30K Ha Kpas.

MarmuHucT 00s13aH npekpaiiate padboTy Ha KpaHe MpHu:

- noJtyueHuu curaaia "Cromn' He3aBUCUMO OT TOTr0, KTO MOJ1ajl CUTHAI,

- IOJIyYEHUH CUTHAJIa TPOTUBOpEYAT o MpaBHIaM TEXHUKH O€3011aCHOCTH;

- TpeOOBaHUM MOJHATH I'Py3, MAacca KOTOPOr0 HEU3BECTHA MAILIMHUCTY;

- nehopmManuu KOHCTPYKIUI CTPEIbl, OAIIHU, T'YChKE;

- 00pbIBE TIpsiici KAHATOB WJIM MOJOMKE MEXAHHUKE;

- 0TKa3a B pab0Te OrpaHUUUTENIEH I 3ByKOBOTO YCTPOMCTBRA,;

- OTCYTCTBHUH OCBEIIICHUSI TPU pabOTE B HOUHOE BPEMSI;

- BHE3aITHOM BO3HUKHOBEHHWU BeTpa cujiol Oojee 6 OaioB, CUIBHOM
CHEromnaje Wil TyMaHe.

CoBMmelieHrUe OTIENbHBIX JIBIDKCHUM KpaHa JIOMyCKAaeTcsi B TOYHOM
COOTBETCTBUSI C MHCTPYKIMEHN O AKCITyaTallMM KpaHa U TOJIBKO B 30HE BUAMMOCTHU
MAaIlIUHUCTA.

He pomyckaercs ycraHaBiuMBaTh KpaHbl Ha IUJIONMIAJIKAX C  YKIOHOM,
MPEBBIIAIOIIEM YKa3aHHBIE B ACIIOPTE.

[lepen mepemerieHueM KpaHOB CTpesia JOJKHA OBITH YCTAHOBJIEHA BIOJIb
nyti. Ha Bpemsi OosbliMx mepepblBOB B paboTe OallleHHbIE KpaHbl MEpPeBOAa Ha
CHEIUaIbHBIA YYacTOK PEJIbCOBOIO IMYTH, YJOXKEHHBIA CTPOr0 TOPU30HTAIBHO;
3aXBaThl XOJJOBOM YaCTH KpaHa JOHKHBI ObITh 3aKPEIUICHBI 32 PENbCHI.

bonbmoe 3Hauenue mnsa OGe30macHOCTH PabOTHI TPY30MOABEMHBIX MAIIUH
MMEET aBTOMAaTH3allUsl psia ONepaluu: MyCKa W OCTAHOBKH 3JIEKTPOIBUTATEIEH,
pEryJIMpOBaHHE CKOPOCTH B 3aBUCHMOCTH OT Beca MOJHUMAEMOTrO Tpy3a, 3alIHUThI
MEXaHHU3MOB OT aBapuii, IEPErpy30K U T. II.

[Ipnuyubbl aBapuu. bosibiiasg 4YacTh aBapuil M HECYACTHBIX  CIIy4acB

NPOUCXOAUT B pe3yibTaTe HApPYIICHWsS MAIIMHUCTAMHU TPaBWI  TEXHUKH
0e30macHOCTH MpHU pabOTe, TPAHCIOPTUPOBAHUS U OOCTYKUBAHUM TEXHUKH.



K rpyObIM HapylieHHsIM NpaBUil SKCILUIyaTalldd OTHOCSTCS Ieperpyska u
HENpaBUJIbHAS YCTAaHOBKAa MaliuHbl. PaboTa mpu HEMCHpaBHBIX MEXaHH3MaX, He
OTPEryJUPOBAHHBIX TOPMO3aX, OTKIIOUEHHBIX MpUOOpax O€30MaCHOCTH - TaKXKe,
MIPUBOJIUT K aBAPUSIM.

ABapus ObIBalOT TpPH MOJb30BAHUM HEUCIPABHBIMU T'PY303aXBAaTHBIMU
MPUCIOCOOJICHHOW M TPU HENPAaBWIBHOM HX MOHTaXe, H3-3a HEMpaBUIbLHOTO
BBIOOpA CKOPOCTU JIBUYKEHUS U U3-3a TOTO, YTO MALIMHUCT TP MAaHEBPUPOBAHUU HE
y4enl 0cCOOEHHOCTH KpaHa U OKPY’Karolie 00CTaHOBKHU.

3aganmue 1.
1./laTh onpeneneHre BbIIETa U BHICOTHI OIbEMA.

2. B 3aBHCHMOCTH OT pa3mMepa TPAaHCHOPTHBIX CPEACTB U CKJIAJ0B C yYETOM
palMoOHaJIbHON CXEMbI YCTAHOBKHM KpaHa Ha ITyHKTE rpy301epepadboTKU ONPEAeIsioT
BbUIET A = ar + a2 + ab - 0,5 a 4 u BBICOTY MO TbEMa KPIOKa aBTOMOOMIIBHBIX KPaHOB
H=+x2 +x3 + x4 + x5, rae ax - LIMpuHa TPAHCIIOPTHOTO CPECTBA WM IITAOES;
a2 - IpOCBET MEXK/y BHICTYNAIOIIEH YacThIO KpaHa (MOBOPOTHOM m1aTopmoid uitm
BBIHOCHOW OMIOPOi1) U TPAHCHOPTHBIM CPeJICTBOM (1ITadenem);a3 - pacCTOSIHHUE
MEXIy OCBIO BpallleHUs1 TOBOPOTHOM MIIAT(OPMBI U €€ BBICTYIAIOIIEH YacThiO WK
BBIHOCHOM OIIOPOW;

a4 - LMpHHA rPy30BOro MecTa; X1 - BBICOTA CTPOITYIOIIETO YCTPOICTBA (3aBUCUT OT
LIMPHUHBI ¥ JUIMHBI TPY30BOr0 MECTA); X2 - BBICOTA I'PY30BOI'0 MECTA; X3 - MPOCBET
0€30M1acCHOCTH MEX/1y TPY30BbIM MECTOM U BEPXHEH MIOCKOCTHIO TPAHCIIOPTHOTO
CpeICTBa WM 1ITadess; x4 - BBICOTa MOrpy3KU TPAHCIIOPTHOTO CPEACTBA
(momyckaeMast €ero rpy30nobeMHOCTBIO U TPAHCTIOPTHBIMU rabapUTaMM )

win mTadens; X5 - BbICOTa TPaHCIOPTHOTO cpesicTBa. BricoTy norpysku
TPaHCIOPTHBIX

cpencTB x4 (3aBUCUT OT IPY30MOABEMHOCTA aBTOMOOMIIS K MacChl TPy3a) U BBICOTY
CTPOIIOBKH I'PYy30B X1+ X2 OnpeaenstoT pacyeToMm.

KoHTpoJsbHBIE BONIPOCHI:

1.Kakum criocobom BBl y3HAETE IPYy30MOIbEMHOCTh CTPOIIOB?

2.Yewm siBnsieTcs rpeidepHbii 3axBat?

3.I'1e IpUMEHSIIOTCSI MATHUTHBIE 3aXBaThI?

4.be3 Kakoro ycTpoicTBa rpy30Bble KPIOKH HE JOIYCKaloTCs K padoTe?



IIpakTuuyeckas padbora Ne§
Tema: CocTaBieHre CXeMbl CTOSTHKH aBTOKpaHa BOJM3H KOTJIOBAHA U TPAHIIICH.
CocraBneHue CXeMbl CTOSTHKA aBTOKpaHa BOJIM3U JMHUU dJiekTponepenad.(1 yac)

Leab padoThl:Y3HATh KaK MMOATOTABIMBATH KPaH U MEXaHU3MBI K padoTte.13yunTs
yIpaBJICHUE KPAHOM TIPU MPOU3BOACTBE padOT BOJIM3HM KOTIIOBAHOB, TPAHIIEH U JIMHUN

AJIEKTpOIEpeaad.
Teopernyeckue cBeIeHUA

CtpenoBble KpaHbl Ha Kparo 0TKOCA KOTJIOBaHA (KaHaBbl) JTOJKHBI OBITh
YCTaHOBJIEHBI C COOIOJIEHUEM PACCTOSHHA.

[Tpu rmyOune KoTIOBaHA O60JIee 5 M ¥ TIPH HEBO3MOKHOCTH COOJTIOICHUS
pPacCTOSIHUM, OTKOC JI0JDKEH OBITh YKperieH B cooTBeTcTBUM ¢ [ITTPk. ¥YcranoBka
KpPaHOB U OIACHBIE 30HbI, BO3HUKAIOIIKE MPHU €ro padore.

VYcTraHoBKa KpaHOB JOJIKHA MPOU3BOIUTHCS B COOTBETCTBUU C ITPOEKTOM
pou3BojicTBa paboT. [Ipu ycTaHOBKE KpaHa Ha Kparo TPaHIIIEU WU KOTJIOBaHA
HY>KHO COOJII0/1aTh 0€30TacHbIE PACCTOSHUS, MPUBEACHHBIC B Ta0. 3.

CrpenoBbie KpaHbl Ha Kparo OTKOCA KOTJIOBaHA (KaHaBbl) JOJIKHBI OBIThH
YCTaHOBJIEHBI C COOJIIOJIEHUEM PACCTOSIHUM, yKa3aHHBIX B Ta0. 3. [Ipu rimyOune
KOTJIOBaHa 0ojiee 5 M ¥ IpU HEBO3MOKHOCTHU COOJIIOJIEHUSI PACCTOSIHUM, YKa3aHHBIX
B Ta0JI. 5, OTKOC AOJDKEH ObITh YKperieH B cooTBeTcTBUU ¢ [TI1Pk.

Tabmuia 3

MuHMAaJIbHOE PaccTOsIHUE (B M) OT OCHOBAHMSI 0TKOCA KOTJIOBAHA
(kaHaBbI) 10 OCH OJIMKANIIKNX ONMOP KPaHA NIPY HEHACHINIAHHOM ITPYHTe

HauMenbiiee JONYCTHMOE PACCTONHHE
Ly (M) or ocHOBaHHA OTKOCAa KOT/JIOBaHa
o Ompkaimued onmopbl KpaHa

—ZDANBARYG—

I'imy6una I'pyHT (HeHaCBIOTHO¥)
KOJIOBaHa, | reCYaHbli M | Cyriecda- | CYITIMHHC- | TIIHHUCTEIA | JIecCOBOM

M IrpaBUAHBIA HBIA THIA CyXOH

1 1,5 1,25 1,0 1,0 1,0

2 3,0 2,4 2,0 1,5 2,0

3 4,0 3,6 3,25 | B e 2,5

4 5,0 44 4,0 3,0 3,0

5 6,0 53 4,75 30 3.5

[Tpumeuanue - [Ipu rinyOrHe BbIeMKH 00Ji€e 5 M pacCTOSIHHE OT OCHOBAHMUS
OTKOCA BBIEMKH J10 OJMDKalIINX ONOP KpaHa ONpPEAENAETC PACUETOM.
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PAGOTA BB(IN3N OTKOCOB TPAHUWIE

. KOTNOBAHOB

MHeBMOKONEeCHbIA

IMopsinok npou3BoAcTBa padoT CTPEJOBBIMU KPAaHAMU
B0.1M3u BO31yIIHOM JTMHUM JIEKTPOIEePeaayn.

[Ipou3BoacTBO pabOT CTPENOBBIMU KpaHaMU Ha pacCcTOossHUU MeHee 30 M OT
MObEMHOM BBIIBUKHOM YaCTH KpaHa B JIIOOOM €€ TTOJIOKEHUH, a TAKXKE OT Tpy3a J0
BEPTUKAJILHOM TUIOCKOCTH, 00pa3yeMoil MpOoeKHUe Ha 3eMITI0 OJMKaNIIero
IIPOBO/IA BO3IYIITHOW JTMHUH dJICKTPONEpeIaun, HaXOASIIEHCs TI0]] HAaPsSHKEHHUEM
6onee 42 B, 10KHO MPOU3BOAUTHCS MO HAPSAY-AOIMYCKY, OMPEACIISIONIEMY
Oe3omacHbIe YCIOBUS padboThl, (hopMa KOTOPOTO NPUBEICHA B IPUIIOKEHUH 19.
[Topsimox opranuzanuy NpOU3BOCTBA pabOT BOJIM3H JTUHUH JEKTPOIEpeIadH,
BbIIaY HApsAa-0MYyCKa U HHCTPYKTaka pabovMX JAOKEH yCTaHABINBATHCS
pUKa3aMu BiaJeiblla KpaHa U MPOU3BOAUTENS paboT. YcinoBus 0€30MacHOCTH,
yKa3bIBaeMbl€ B HapsAe-A0IycKe, 10JKHbI cooTBeTcTBOBaTh ['OCT 12.1.013-
78.CCBT. CtpoutensctBo, DiekTpode3onacHocTb. O01me TpeboBaHus;
[TpaBunamu I1b 10-382-00. Bpemst neticTBus Hapsiia-I0ImycKa ONpeaesieTCs
OpraHm3aIe, BeaBmei Hapsa. Hapsa-1onyck T0mKeH BhIIaBATHCS KPAHOBIIUKY



Ha pyKu nepeq HayaaoM padoTsl. KpaHOBLIMKY 3alpelaeTcsi CaMOBOJIbHAS
yCTaHOBKa KpaHa JJisi paOoThl BOJIM3H JTUHUH 3JIEKTPONEPEIauH, O YEM
JieaeTcs 3a1uch B MyTEBOM JicTe. PaboTa kpaHa BOJIM3H JIMHUU AJIEKTPOIIEpEaadn
JOJI’KHA TIPOU3BOIUTHCS O] HENOCPEACTBEHHBIM PYKOBOJCTBOM JIMIIA,
OTBETCTBEHHOTO 3a 0€30I1aCHOE MPOU3BOJCTBO padOT KpaHAMH, KOTOPOE TAKKe
JOJDKHO yKa3aTh KPaHOBIIUKY MECTO YCTAaHOBKHM KpaHa, 00€CIIEUUTh BBIIIOJHEHUE
IPEeyCMOTPEHHBIX HaPsI0M-I0IIyCKOM YCIIOBUM paOOThI U ITPOU3BECTH 3allHCh B
BaXTEHHOM >KypHaJle KpaHOBIIMKA O pa3peiieHuu padotsl. [Tpu nponusBoacTee
pabOThI B OXpaHHOW 30HE JJMHUU 3JIEKTPONEPEIady WIH B MPEJEIaxX pa3pbIBOB,
yCTaHOBJICHHBIX [IpaBriiaMu 0XpaHbl BBICOKOBOJIBTHBIX AEKTPUUYECKUX CETEH,
HapSI-A0MYCK MOXET ObITh BBIJAH TOJIBKO MIPH HAJHUWU pa3pelIeHHs] OpraHu3aluy,
AKCILTYaTHPYIOLIEH JIMHUIO JJIEKTporiepeaadn. PaboTa cTpenoBbIX KpaHOB MO
HEOTKJIFOYEHHBIMU KOHTAKTHBIMH MPOBOAAMH T'OPOJCKOIO TPAHCIIOPTA MOKET
IPOU3BOJUTHCS MPU COOIIOIEHNUN PACCTOSIHUS MEXKIY CTPEJION KpaHa U
KOHTaKTHBIMHU ITpoBoiaMu He MeHee 1000 MM npy yCTaHOBKE OTpaHUYUTEIIS
(ymopa), He TO3BOJISIFOLIET0 YMEHBIINTh YKA3aHHOE PACCTOSHHE MPU MOIbEME
ctpensl (cormacHo ¢1.9.5.17 IlpaBu [1b 10-382-00). B cootBeTcTBHY C
TpedoBanusimu cT.7.2.5.3 CHull 12 ycraHOoBKa aBTOMOOMIIBHOTO KpaHa B OXpaH HOM
30He JIOII Ha BBIHOCHBIE OMIOPHI M OTLEIUIEHUE CTPOIIOB NEPE MOIBEMOM CTPEIIbI
JOJIKHBI OCYILIECTBIISTHCS HEOCPEICTBEHHO MAlTMHUCTOM ( KpaHOBILIMKOM) KpaHa
0e3 npuBJeUeHUs CTponalbIIUKOB. [lopsaok paboThl KpaHOB BOJIU3U JIMHUU
3IIEKTpOIEpEeaayu, BBIIOJIHEHHON THOKUM KabesieM, OIpeesieTcsl BIaJesblieM
JIMHUU.
KouTpoJsbHBIE BONIPOCHI:

1. Ha3BaTh ykj0H paboyelt miomaaKku

2. IlepeurcnuTh TUITBI TPYHTOB

3. B cooTBETCTBHH € KAKUM HOPMATHBHBIM JIOKYMEHTOM IIPOU3BOJIUTCS
YCTaHOBKa KpaHa?

4. Kak 1omkHa Ipou3BOAUTHCS YCTAHOBKA aBTOMOOMIBHOIO KpaHa JIjIst
BBITIOJIHEHUS CTPOUTEIIbHO-MOHTXKHBIX pabOT?

5. CornacHo KakuM HOPMATUBHBIM JOKYMEHTaM IIPOU3BOAUTCS YCTAHOBKA
KpaHa BOym3u JIDTI?

6. Kakoii TOKyMEHT J1aeT pa3pelieHue Ha MPOu3BOICTBO paboT BOIM3u JIDII?
/.HazoBuTe paccTosiHrEe MPU KOTOPOM MOXKET MPOU3BOAUTHCS paboTa
CTPEJIOBBIX KPAHOB IOJI HE OTKJIIOYEHHBIMU KOHTAKTHBIMU IIPOBOJAMU TOPOJICKOIO

TpaHCHOpTA.
8. Kak npou3BoauTcsl ycTaHOBKAa aBTOMOOMIIBHOTO KpaHa B OXpaHHOM 30HE
JIDII Ha BBIHOCHBIE ONOPHI M OTLEIUIEHUE CTPOIIOB MEPEN MOBEMOM CTPETBI?



Cnmcok UCnoJIb30BaHHOI JUTEPATYPHI

OcHoOBHBIE NEYATHBIE H31aHUuMA:

1.

2.

Knanunma B.C., Oxpana Tpyna Ha aBTOMOOWUJIBHOM  TpPaHCIIOPTE:
yueb.mocodue s CTyA. YupexiaeHud cpena. mpod. oOpasoBaHus /
B.C.Knanuna,7-e u3za. ucnp. - M.: U3narensckuii neHTp «Axaaemus» 2018 -
176 c.

['padpxuna M.B., Oxpana Tpyna M.: «IIpocsemienuey., 2018 r.

I[OHOJIHI’ITQJILHLIC HCTOYHUKMH:

1.

8.

bacakoB M.M. Oxpana Tpyna: 0€30HaCHOCTb KU3ZHEACATEILHOCTA B
YCJIOBUSIX TPOU3BOJICTBA: 2-€ W3AaHUE, mepepaboTaHO W JAOmNoiHeHOo. 3.
«Denukc» 2016.

banaryes B.T. Oxpana tpyna. - U3n. «Anbda-Ilpeccy, 2010.

UrymuoB C.I'. OcHOBBI TNPOMBIIUICHHOW O0€30IaCHOCTH B BOMpOCax U
otBetax. — 3. «Jlean», 2015.

Kopo6ko B.M. Oxpana tpyaa. U3znarensctBo «FOHuTHY», 2010.

Mapuenko J[.B. Oxpana Ttpyna u npoduiakThka OpOoPEecCHOHAIBHBIX
3aboneBannii.- N3n. «Penuxc» 2015.

[Tommos [O.I1. Oxpana Tpyna 2-e uznanue, M3narenscteo KnOPYC, 2009.
®enepanbubiii  3akoH  «OO0 OCHOBax oOxpaHbl Tpyna B Poccuiickoit
Oenepaym» 17.07.1999 r. Ne 181-D3.

OO6mmue Borpockl oxpaHsl Tpyna — Mza. «®enukcy, 2005.

HNuTepHeT-pecypcesbl:

1.

2.

3.

4.

Onektponnbii pecypc «OXPAHA TPYJA. Oxpana tpyna B Poccum.
TexHuka 6e3omacHOCTH....». Popma noctyna: http://www.ohranatruda.ru/
DNEeKTpOHHBIN pecypc «Oxpana Tpyna — Bukunemus». @opma gocryna:
http://ru.wikipedia.org/wiki/Oxpana_Ttpyna

OnekTpoHHbld pecypc «llopTan mo oxpaHe Tpyaa IJsi HWHKEHEPOB U
CIEUAINCTOB OXpaHbl TpyAa».dopma gocryna: http://www.trudohrana.ru/
OnekTpoHHbId pecypc «OxpaHa Tpyna. Texmok.py.». @opma npocryna:
http://www.tehdoc.ru/


http://www.ohranatruda.ru/
http://ru.wikipedia.org/wiki/Охрана_труда
http://www.trudohrana.ru/
http://www.tehdoc.ru/

